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The MONROBOT is a general purpose digital computer, 
compact, ruggedized, reliable and reasonably priced. 
In the MONROBOT, decimal numbers are used. Since twenty 
digits are available, with a centrally located decimal 
point, there is no need for scaling or setting of decimal 
point. Neither overflow nor translation techniques are 
necessary. Orders are written for the calculator in 
virtually their original algebraic form. 


Neither highly trained personnel nor extensive 
training effort are needed for the MONROBOT. Keyboard and 
automatic tape operations are counterparts of the simple 
programming procedures. Average office personnel become 
familiar with MONROBOT operation the first day. It prints 
out results on 8-1/2" wide paper roll, or perforates a 
paper tape as desired. 


MONROBOT V is complete in one desk-size unit, ready 
to plug in and perform. MONROBOTS can be supplied with 


capacities to suit special requirements, avoiding excess 
investment for unnecessary facilities. 


MONROBOT CORPORATION 
MORRIS PLAINS NEW JERSEY 


SUBSIDIARY O F MONROE CALCULATING MACHINE COMPANY 
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Rosters of Component Manufacturers. Probably 


there are over thirty kinds of components that 
have a particular interest for manufacturers 
of computer and automation equipment. Some 
of these components are magnetic drums, elec- 
trostatic storage tubes, magnetic tape, syn- 
chros, magnetic heads, resolvers, elect ronic 
tubes especially for computer use, transistors, 
crystal diodes, etc. 


Beginning in this issue with a "Roster of Or- 
ganizations Making Ferrites", we plan to print 
a number of lists of organizations making such 
components. Such lists of suppliers should be 
useful and we hope will be useful. We shall 
be grateful for additions, corrections, and sug- 
gestions from any reader. 


Entries in any of the complete rosters will 

henceforth be free, since a listing of all 
persons or organizations in a given category 
can in practice only be made complete if it is 
free. 


Listings that would be inserted in the former 
“Roster of Organizations Making Components" 
are, beginning in this issue, included in the 
main roster, "Roster of Organizations in the 
Field of Computers and Automation", with no 
charge. 


Correction. We are sorry tk an unfortunate 

error occurred in the February ‘ssue. The name 

of the author of the article "Reflective Think- 
ing"in Machines” there published is "Elliot L. 

Gruenberg", and not “Ernest L. Gruenberg"; to 

make matters worse, the author has a near-rel- 
ative named "Ernest L.". Plase note the 

correction in your February issue, on the front 
cover and on the contents page. 


The U, S. Post Office Again. The February 


issue of "Computers and Automation" was deliv- 
ered by the mailing service to the New York 
Post Office, Grand Central Terminal, on Friday, 
February 5, to be mailed out to subscribers. 
The verification copy of the magazine was de- 
livered by the postman to us at 36 West 11St., 
New York 11, less than two miles away, on Tues- 
day, February 16, eleven days later. 





THE EDITOR’S NOTES 


Notice. 


COMPUTERS AND AUTOMATION is published 
ten times a year, monthly except June and Aug- 
ust, by Edmund C. Berkeley and Associates, 36 
West 11 St., New York 1l, N. Y., and 815 Wash- 


ington St., Newtonville 60, Mass. Copyright, 
1954, by Edmund Callis Berkeley. Subscription 
rates: $4.50 for one year, $8.50 for two years 
in the United States; $5.00 for one year, $9.50 
for two years, in Canada; $5.50 for one year, 
$10.50 for two years elsewhere. Advertising 
rates: see page 32. Entered as second class 
matter at the Post Office, New York, N. Y. 


Address Changes. If your address changes, 
please notify us giving both old and new ad- 
dresses, and allow three weeks for thechange. 


Back Copies. See the information on page 31 
of the February issue. 


Manuscripts. We desire to publish articles 
that are factual, useful, understandable, and 
interesting to many kinds of people engaged in 
one part or another of the field of computers 
and automation. In this audience are many 
people who have expert knowledge of some part 
of the field, but who are laymen in other parts 
of it. Consequently, a writer should seek to 
explain his subject, and show its context and 
significance. He should define unfamiliar 
terms, or use them in a way that makes their 
meaning unmistakable. He should identify un- 
familiar persons with a few words. He should 
use examples, comparisons, analogies, etc., 
whenever they may help readers to understand 
a difficult point. He should give data sup- 
porting his argument and evidence for his as- 
sertions. An article may certainly be contro- 
sial if the subject is discussed reasonably. 

Ordinarily, the length should be 1000 to 4000 
words, and payment will be $10 to$50 on ac- 
ceptance. A suggestion for an article should 
be submitted to us before too much work is 
done. To be considered for any particular 
issue, the manuscript should be in our hands 
by the 5th of the preceding month. 
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“Remembering” 


\ 160,000 
\ TIMES A 
. SECOND 


Techniques employed in 
the magnetic drum memory unit 
of the Hughes airborne digital computer 
are reviewed by project members 
Arthur Zukin (left) of the Radar 
Laboratory, and Dan L. Curtis of the 
Advanced Electronics Laboratory. 
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One of the problems in 
designing an electronic 
digital computer for airborne 
automatic controls is that 

of storing information 

used by the system. 


At Hughes, where the airborne elec- 
tronic digital computer ‘was pioneered, 
the problem presented by the memory 
unit was attacked basically by the 
Hughes technique of systems planning 
and analysis. This involved an exhaus- 
tive examination of the requirements, an 
evaluation of the best means for satisfy- 
ing them, and the design of the simplest 
possible mechanization consistent with 
superior performance. 

A magnetic drum memory unit was 
chosen as the most compact and rugged 
storage device for the airborne digital 
computer. The unit developed by Hughes 
provides storage space for more than 
2500 19-digit words. Density of the mag- 
netic recording is approximately 100 
binary digits per inch. Rotating at 8000 
rev/min, the 4-inch diameter drum per- 
mits computation at a rate of 160,000 
binary digits per second. 

From an analysis of the logical inte- 
gration of the memory unit into the com- 
puter system, the unique “floating refer- 
ence” principle was developed. Instead 
of standard coincidence-type methods 
for selecting numbers from the magnetic 
drum storage, a floating reference system 
is used in which the memory position is 
determined by counting word times from 
the end of the preceding operation. This 
technique produces for this application 
a performance equivalent to a random 
access memory and results in a substan- 
tial saving in equipment. 

A major effort at Hughes is also de- 
voted to adapting electronic digital com- 
puter techniques to business data proc- 
essing and related applications — uses 
unquestionably destined for far-reaching 
peacetime application. 


Activities at Hughes in the computer field 
are creating some new positions in the 
Laboratories. Experience in the design and 
application of electronic digital computers 
is desirable but not essential. Engineers 
and physicists with backgrounds of com- 
ponent development or system engineering 
are invited to apply. 


Assurance is required that relocation of the applicant will not 
‘use disruption of an urgent military project. 








TOWARDS MORE AUTOMATION IN PETROLEUM INDUSTRIES 


Sibyl M. Rock 
Consolidated Engineering Corporation, 
Pasadena, California 


When we hear the term "automation", weare 
likely to picture in our minds a completely 
automatic refinery or petrochemical plant. 
The picture shows one or two lone service men 
replacing marginal tubes or watching a few crit- 
ical meters, while perfect product pours out 
with almost no attention. 


Such a plant does not now exist; there is 
in fact some doubt that it will within the next 
several decades if ever. However, many of the 
individual operations, which integrated form 
the refinery, are: being observed and in some 
cases controlled either continuously or semi- 
automatically. In addition, engineers are aim 
ing the refinery's instruments at obtaining 
better information and determining where con- 
trols should be placed so as to achieve opti- 
mum results. 


Another recent advance has been central- 
izing and displaying controls in such aform 
that a human operator can quickly read and in- 
terpret them, and evaluate the needs of the 
system. Graphic display panels (see references 
1 and 2) showing gages, temperature indicators, 
valve positions, etc., all arranged on a re- 
duced scale, have been developed to a high 
degree of efficiency and are now used in most 
major refineries. These panels may diisplay 
hundreds of automatic controllers, and the tot- 
al number of items of information displayed 
may exceed 2000. 


Most of the instruments now used in con- 
trol cycles detect only one variable, quality, 
or characteristic. When the precise relation 
of this observed variable to the whole process 
is known, then it can be used as a direct con- 
trol. But usually the variable measured is not 
the actual product but some related physical 
characteristic such as temperature or pressure. 
For example, temperatures at crucial points of 
fractionating towers are continuously measured, 
and the deviation from the best point is used 
to control the input of heat or steam. Acidity 
indicators have also been used as detectors in 
closed-servo-loop systems. 


Regardless of how closely such secondary 
measurements are maintained or how compactly 
they may be displayed, both intermediate and 
end-point checks of actual composition of the 


a 


product are also necessary. 


Here engineers 
aim to develop instruments for more accurate 
and frequent analysis of the more complex prod 
ucts, and for continuous measurement of com- 
ponents in the less complex products. 


In the case of highly complex chemical 
mixtures, engineers are extending the use of 
mass spectrometers, infrared spectrometers, 
and similar instruments so as to analyze for 
more and more components. Analyses are being 
made not only of gases and liquids, but well 
into the-range of waxes and solids. Because 
of the increased amount of analyses, the read- 
ing of records and the computations from them 
are becoming a serious bottleneck. 


One development to overcome this difficulty 
applicable to analysis of the mixtures of light 
er density is a new machine known as "Spectro- 
sadic" which combines: (1) a programming unit 
to select the peaks to be read; (2)an analog- 
to-digital converter which converts the signal 
to relay contact closings; and (3) an analyt- 
ical mass~spectrometer (see reference 3). The 
digits representing peak magnitudes are punched 
into IBM cards or into a perforated paper tape, 
or may be typed out directly by an electric 
typewriter. Thus, the work of reading graph- 
ical records is cut out, and data suitable for 
automatic computation is obtained immediately 
upon completion of the spectrometer run. The 
analysis is then computed by a card-programmed 
machine or a general-purpose digital computer, 
and the report is automatically typed ina suit- 
able form. 


The next development of instrumentation 
immediately needed is the corresponding mach- 
ine applicable to analysis of mixtures of high- 
er density. Then the labor of reduction of 
refinery data will be greatly lessened in the 
case of the analysis of batches of even the 
most complex mixtures. But variability of sanp 
ling, and the time it requires, as wellas time 
for pumping out between samples will still limit 
any method of analyzing batches, even afterall 
picking of records and computation by hand have 
been replaced by automatic analysis. 


So engineers are approaching the problem 
of fuller automation from another angle. This 
angle is the continuous observing of streams 
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with instruments that, while not so flexible 
nor wide-range in application as those now 
analyzing batches of mixtures of 15 to 30 com- 
ponents, are less expensive and hence can be 
tied to one particular job. Pump-out time 
and defects in sampling are lessened since on- 
ly one stream passes through the instrument 
and its flow is seldom interrupted. At pres- 
ent this kind of instrument is most frequently 
used to indicate one component in one stream. 
For example, an infrared analyzer (reference 
4) is used as an accurate indicator of the 
content of carbon dioxide in certain gas from 
the catalyst in a butadiene plant. The output 
signal from the infrared spectrometer indicates 
concentration, is telemetered several thousand 
feet, and produces a continuous record which 
enables the controls to be adjusted to maintain 
the catalyst at a suitable level of activity. 
Infrared spectrometers are also continuously 
monitoring hydrocarbons in refinery streams 
where there is minor interference between the 
critical component and other components in the 
mixture (reference 5). 


At least three companies (references 6, 7) 
are now selling mass spectrometers for moni - 
toring. These too start with recording of a 
single component. However, with suitable pro- 
gramming units they can, even at their present 
stage of development, be used to display two 
to six peaks. The next step will be to attach 
a computer to the output of peak measurements, 
so that actual composition of the stream i s 
displayed. As long as only a few components 
are present, a small analog computer will prob 
ably be used. As the observing instruments 
measure more and more peaks, enabling them to 
analyze for more and more components, we may 
expect technology to develop to the point where 
a digital computer can be built which is suf- 
ficiently small and inexpensive to be incor- 
porated in the control loop with a spectrometer. 
This computer should be able to analyze the mix 
ture, compare it to a standard, make the deci - 
sions necessary to actuate the controls, and 
eventually drive the controllers as well. 


One caution should again be emphasized at 
this point: it is extremely unlikely that the 
human being will be eliminated completely from 
the process of control. Machines can be pro- 
grammed to do a large number of repetitive op 
erations more quickly and more reliably than 
can a human being. But the intelligent oper- 
ator will still be required when the unusual 
occurs: the phenomenon for which the new tool 
has not been programmed. 


Before the fullest feasible automation 
can be achieved, we must learn from the wealth 
of data being accumulated by batch analysisand 
by monitoring, just what relations exist between 
composition at various points and the desired 
end-product. Also, engineers must carefully 
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determine the placing of controllers for the 
best operation. These studies will take con- 
siderable time, but progress is being made by 
the development of a new group of men, "system 
engineers." These men are forsaking narrow 
specialties and educating themselves in over- 
all aspects of refineries and chemical plants. 
The speed with which automation is achieved 
will depend considerably on how skilled they 
become in the correlation and interpretation 
of data now being accumulated. 


To summarize: The problem of large-scale 
automation using both intermediate and endpoint 
analysis is being attacked from twosides. One 
is monitoring and display of one or perhaps 
more indicators of composition, such asa mass 
spectrum peak or an infrared absorption at a 
specified wave length. Here the sampling var- 
iables and time lag can be minimized. Second, 
mixtures of greater range and complexity are 
being analyzed, and the computations required 
for their solution are being mechanized. As 
the first approach is extended to more and moe 
components, and as the instruments required 
for the second are simplified and their price 
decreased, the two types of instruments will 
converge on the ultimate objective: continuous 
analysis of complex streams of components, with 
automatic interpretation of the data and feed- 
back to the controllers, eliminating much (but 
probably not all) of the human intervention now 
necessary. 
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INTRODUCING COMPUTERS TO BEGINNERS 


Geoffrey Ashe, 


Ford Motor Co. of Canada, 
Windsor, Ontario, Canada 
Wayne University, Detroit, possesses a information. It is a problem of information 


notable Computing Center with an enthusiastic 
and practical staff. Companies subsidizing 
their work during 1953 included several indus- 
trial giants of the first magnitude. It was 
natural, therefore, that Wayne should have 

marked a milestone last summer by presenting 
a major seminar in machine computing for lay 
representatives of business and industry. 


The program (as I can personally testify) 
was well attended. People came to it from 
all over America, and went home at the close 
perceptibly enlightened. But amid a great many 
impressions, one little scene has stuck like 
a burr in my recollection. 


Half a dozen of us were seated around a 
table on the second morning of the course ready 
to explore the secrets of Wainac, Wayne Uni- 
versity's machine. 


"Where would you like me to begin?" said 
the instructor affably. 
"Please," one of us volunteered, "start 
us off with something simple. Explain how you 
would use your computer to add two and two.” 


"Fine!" he said. "We'll start off with 
something simple." Whereupon he launched in- 
to a feat of accounting acrobatics which would 
not have been entirely smooth sailing even with 
out the computer. 


I have no wish to carp at the instructor. 
He knew his material, and we all understood 
in the end. But that was not the last time I 
was destined to be amused and puzzled by what 
seems a widespread shortcoming among computer 
experts: an inability to explain how you com 
pute. And if they comlain--as one does hear 
them complaining--about the difficulty of teach- 
ing people to compute, they may reasonably be 
invited to stand back a little and tale a good, 
long look at the methods by which their teach- 
ing is carried on. 


A New and Strange Realm 


The problem is not merely a problem of 
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about information: cybernetics squared, so to 
speak. The experts fail to grasp that th realm 
into which they transport the novice is, from 
his point of view, quite extraordinarily odd. 
Hence no one, so far, has troubled to offer an 
ABC of machine computing, or even the introduc- 
tion to an ABC. An amateur is in the laborious 
predicament of Frankenstein's monster, who not 
having a primer taught himself to read, by 
studying a copy of Paradise Lost. In respect 
of our mental powers, most of us are unfortun- 
ately not monsters. 


Where Does the Unfamiliar Begin? 


To work from the familiar to the unfamil- 
iar is a sound procedure in all teaching and 
writing. The question is, where does the un- 
familiar begin? In this matter of computers, 
it begins for most people a long way further 
back than some experts appreciate. Much that 
is easy to assume, easy to skim over gaily as 
understood, is in fact confusing to the unpre- 
pared mind. For example, I have watched for 
hours together while intelligent engineers and 
accountants tried to grasp the principle by 
which a group of nine digits, in the metallic 
eyes of Wainac, could mean either a number or 
an instruction. 





There is a parallel in this with a more 
notorious cleavage. One hears the statement 
that computers have failed thus far to break 
into industry on a large scale because of a 
faulty emphasis. In discussing data-process- 
ing, the designers and programmers have stressed 
the processing, when the business men are in- 
terested in the data. A payroll manager does 
not want to perform any very elaborate mathe- 
matical stunts, but he does want to handle a 
vast volume of material as quickly as possible. 
He goes hopefully to many a computer expert 
but often hears his panegyrics about the solu- 
tion of differential equations, tries vainly 
to bring him to payrolls, and retires unim- 
pressed. 


In the teaching area something similar 
occurs. There is apt to be an insistence on 
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what you can do with a computer, unsupported 
by any clear explanation of what you do it 
with -- the humble counters, the basic princ- 
iples. It is as if a professor, hired to teach 
English to foreign students, bewildered them 
at the outset by advanced lectures on poetry 
or criticism. 


A Gradual Approach 


Technical instructors, in this field as 
in many others, tend to start too far forward. 
They plunge headlong into a forest of compli- 
cations, assuming a basic comprehension which 
may not exist. But a standing jump is notthe 
sort that goes farthest. Even in a two-week 
course, an introductory session with no men- 
tion of computers at all need not be a waste 
of time. What I want to stress, in short, is 
the value of the gradual approach. 


Just how gradual, and in what sense, will 
depend on the class. Budding operators of no 
great attainments, from whom not much is re- 
quired, will appreciate a cut-and-dried intro- 
duction carefully setting forth and developing 
a few basic principles. Engineers and execu- 
tives with more education and a wider perspect- 
ive may profit from a broader, more theoretical 
type of preface. The outline of discussion 
proposed in the remainder of this article is 
offered simply as a set of suggestions indi- 
cating the lines along which an instructor might 
organize his thinking. How much of this would 
find its way into his actual presentation is a 
matter up to him to decide. 


The Concept of Information 


Our topic is the mechanical handling of 
information. Suppose, then, that we lead into 
it by talking a little about what we mean by 
information. In order to build machines cap- 
able of storing and manipulating prescribed 
bodies of information, we should have a method 
of measuring information and dealing with it 
quantitatively. Once this idea has been di- 
gested, with the digital technique correspond- 
ing to it, a good part of the mystery fades 
away. 


It is my own experience that to the ord- 
inary mind, "informatioa" seems too subjectiv, 
too elusive, to be measured and dealt with 
quantitatively. An information-handling mach- 
ine thus acquires an aura of magic. The imag- 
ination of a man makes it a living thing and 
endows it with seemingly unlimited powers. 
Even many people who have gotten over the "gi- 
ant brain” superstition find it curiously 
hard to form a clear picture of a computer's 
functions and possibilities. The first step 


toward clarity then is to de-mystify the con 


INTRODUCING COMPUTERS 


cept of information, and relate it to concrete 
realities like magnetic tape. 






















































When I used to teach English Composition, 
long before I took any serious interest incy- 
bernetics, I came across a point that struck 
me as curiously significant. The course in- 
cluded a long series of exercises in précis 
writing. Besides using a textbook containing 
literary selections from various modern authors, 
I asked my students to summarize newspaper 
stories, magazine articles, and other pieces 
of prose picked almost at random. We found 
that the minimum number of words for an ade- 
quate précis was nearly always about one-third 
the number in the original, whatever the source. 
If one tried this with older authors, the ratio 
broke down; but in modern English it held, with 
few exceptions. The essential information 
could be expressed in one-third the number of 
words actually used. 


To me this indicated the existence of a 
statistical constant, a measurable "something", 
in the verbal behavior of English-speaking 
contemporaries, and disposed me to the vie w 
that an objective, quantitative science of in- 
formation was a sane proposition. It also 
led me to reflect rather carefully on the nature 
of language. If a thing can be said in 100 
words, why does every contemporary author use 
300 to say it? The first answer is that human 
beings adapt themselves to each other's capac- 
ities, and in this case the normal powers o f 
attention are involved. No reader reads word 
by word, and no reader could be expected to 
absorb a page reduced to essentials. He must 
be ferried, as it were, from island to island 
through a fluid medium of relaxations and re- 
dundancies. And while this is not the whole 
answer, the wider principle of adaptation to 
human readers is the whole answer. A man is 
a multi-channel communication wystem; and an 
author, if he has any skill, uses his seeming- 
ly swollen cloud of words to convey hints, 
connotations, shades of meaning. 


Underneath, however, is the substratum 
of basic information devoid of trappings. 
This substratum is the information to which a 
machine might be trusted to respond. This 
basic information is a pattern of signals, the 
minimum required to produce certain definite 
reactions. You see the letters HAT and react 
by thinking of an item of headgear. If you 
saw the letters HA, you would not. That is 
the sort of one-dimensional no-nonsense stuff 
which a computer deals with, the hard core of 
meaning. To give a machine something to re- 
member, to tell it to do something or to depart 
from prior instructions—these are all simply 
actions intended to produce definite reactions 
in the machine. The problem is to discover 
how many signals are necessary to produce them, 
reliably, unambiguously. ; 
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The Transmission of Information 


Now, to bring the problem into focus at 
once, imagine a man witha notebook, seated at 
the end of a long room, I, at the opposite 
end, have a row of lights in front of me which 
I can turn on and off singly. I want to trans- 
mit a message to the man, letter by letter. 
A code is to be agreed upon: when my colleague 
sees a certain pattern of lights, he is to 
write down a corresponding letter. How many 
of the lights shall I need to use in order to 
make sure that I always produce a correct re- 
action in my colleague--that information is 
reliably, unambiguously transmitted to his 
notebook? 


Suppose I try to transmit a message with 
four lights only. Call them Nos. 1, 2, 3 and 
4. Then No. 1 can be on or off, No. 2 can be 
on or off, No. 3 can be on or off, No. 4 can 
be on or off. If "O" means "off" and "X"means 
"on," here are the possible combinations: 
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Can I use these combinations to signal the 
letters of the alphabet? Well, yes; but some 
of them will have to do double duty. Here is 
one possible code: 
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ee Sr er ee Be e CS ae oe 
ox ) x Se at c-x © s 
2 ee 2x p's 
‘he oe a Ge Be eee ae, 


If, using this table, I try to transmit 
the word "bag," it will be coded thus: 
0D WOK 30.020 @ i Gee: 
What will the man with the notebook make of 
these signals? He will consult his copy of 
the table and write down: 


BAG 
r oN 


Evidently this won't do. What have I trans- 


mitted? "Bag," "ban," "big," "bin," "fag, " 
"fan," "fig," or "fin"? The man has no way of 
telling. No matter what I do with the four 
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lights, I can't be sure of producing the de- 
sired reaction in his notebook. To transmit 
one letter of the alphabet, I need more than 
four lights: five, to be exact. It is all a 
question of signalling. And now we have re- 
duced information to a simple unit of measure- 
ment for the ordinary man. 


Forgive this elementary matter. My sole 
object is to show how an instructor could ap- 
proach the fundamentals of digital computing 
and the measurement of information. This is 
purely orientation material, a topic for an 
introductory session. Yet I think it would make 
a difference. From the parable of the lights, 
or some better one, the transition to the in- 
ner workings of a computer should give much 
less trouble. 


Specialized, Compartmentalized Treatments 


A word of warning, however. The process 
of instruction should not be too finely spec- 
ialized. In particular, it is desirable toget 
away from the separation of "components cours- 
es" and "programming courses." If acomputer' s 
onslaught on its problem is presented as a 
flurry of numbers in a void, the class will 
slip back toward the confusion which the anal- 
ysis of information should have dispelled. The 
instructor should relate every step of his prim 
ary explanations to concrete events inside the 
machine. What actually happens when a given 
key is depressed, when a given pattern of spots 
passes through on the tape? How do numbers 
get on to the drum and off it? What, in brief, 
is the physical reality of the signalling sys- 
tem? 


In fact, in order to keep the discussion 
firmly on the proper materialistic plane--and, 
at the same time, to convey a clearer notion 
of the issues involved and the way they have 
hitherto been tackled--a short popular-style 
lecture on the history of computers would be 
a useful addition to any course. 


Simple Examples 


When everybedy has mastered the essential 
concept of what is happening in a computer, it 
is easy to pass to the working of examples. 
Here I would like to stress once more (as a 
recent novice) the virtue of being simple. 
That doesn't mean performing the simplest op- 
erations for which the machine is suitable. It 
means ignoring suitability altogether, and do- 
ing infantile things for which the machine is 
obviously wrong. Adding two and two, for in- 
stance. The basic routine of input, computa- 
tion, and output can be illustrated at the 


nursery level, and that is the proper level to 
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start at, however steeply the curve may soar 
up afterwards. 


Visual Aids 


In all this part of the discussion, there 
is one resource with manifest potential value. 
I mean visual aids: not accurate technic al 
designs, but the sort of symbolic diagrams we 
have come to associate with organization man- 
uals, flow charts, and popularizations of stat- 
istical data. Such things do exist, but they 
have yet to come into their own. Le disono: t 
merely a question of holding up a chart with 
rectangles labelled "accumulator," "storage," 
and so forth. The visual aids which the learn- 
er stands most in need of are dynamic rather 
than static. 


Again we have to cope with the fact that 
the man who has spent years in the computer 
field is apt to forget the oddity of the spec- 
ial language he has acquired. The effort of 
picturing a computer's internal processesis 
harder for an outsider than the initiates re- 
alize. Nothing in everyday experience resemb- 
les that invisible dance of digits, from tape 
to storage, from storage to arithmetic unit, 
from arithmetic unit to tape, with countless 
comings and goings in the blink of an eyelash. 
An instructor who could set forth a simple 
program symbolically before the gaze of his 
class, with films or slides or counters, could 
whisk them at one bound over a stretch of ter- 
ritory where some might otherwise be le f t 
stumbling for hours. 


The stumbling of the learners I have ob- 
served myself. The visual aids I have indi- 
cated. They could be made. Their proper de- 
velopment, however, is a job for those better 
qualified than I. 


By way of conclusion, I will summarize 
the main points of my argument in the form of 
a set of precepts for instructors. They do 
not imply any great knowledge of comput .ng, 
but only a rather expensive experience both 
as teacher and student. 


1. Begin with the barest fundamentals, and 
work into the subject step by step. 


nr 
. 


Concentrate first on dispelling mystery 
and building up a clear picture of what 
mechanized information-handling entails. 
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Relate the discussion all along to con- 
crete realities, for example, the actual 
components of computers and the story of 
their development. Don't relegate thi s 
sort of thing entirely to a separate "com- 
ponents course.” 


Use introductory examples which are not 
only simple but, from your point of view, 
childish to the point of stupidity. 


Use visual: aids and diagrams, dynamic -- 
films, slides, counters, etc. 
















































The purpose of this Roster is to report organ- 
izations (all that are known to us) making or 
developing computing machinery, or systems, or 
data-handling equipment, or equipment for auto- 
matic control and materials handling. In ad~ 
dition, some organizations making components 
may be included in some issues of the Roster. 
Each Roster entry when it becomes complete 
contains: name of the organization, its address, 
nature of its interest in the field, kinds of 
activity it engages in, main products in the 
field, approximate number of employees, year 
established, and a few comments and current 
news items. When we do not have complete in- 
formation, we put down what we have. 


We seek to make this Roster as useful and in- 
formative as possible, and plan to keep it up 
to date in each issue. We shall be grateful 
for any more information, or additions or cor 
rections that any reader is able to send us. 


Although we have tried to make the Roster com- 
plete and accurate, we assume no liability for 
any statements expressed or implied. 


This listing is a supplement, and contains only 
revisions or additions as compared with the cum 
ulative edition of the Roster published inthe 
November issue of COMPUTERS AND AUTOMATION , 
vol. 2, no. 8, and the supplements published 
in the December issue, vol. 2, no. 9, the Jan- 
uary issue, vol. 3, no. 1, and the February 
issue, vol. 3, no. 2. 


Abbreviations 





The key to the abbreviations follows: 


Ls Large size, over 500 employees 
Ms Medium size, 50 to 500 employees 
Ss Small size, under 50 employees 
(No. in parentheses is approx. no. 
of employees) 


When Established 


Le Long established organization 
(1922 or earlier) 

Me Organization established a "medium" 
time ago (1923 to 1941) 

Se Organization established a short time 
ago (1942 or later) (No. in paren- 
theses is year of establishment) 


Interest in Computers and Automation 
De Digital computing machinery 


ROSTER OF ORGANIZATIONS IN THE FIELD OF COMPUTERS AND AUTOMATION 


(Supplement, information as of Feb. 10, 1954) 


Ac Analog computing machinery Fer! 
Ic Incidental interests in computing B2 
machinery i 


Sc Servomechanisms 
Cc Automatic control machinery 
Mc Automatic materials handling machinery | 


Activities 
Ma Manufacturing activity | Hugh 
Sa Selling activity Ht 
Ra Research and development 
Ca Consulting 
Ga Government activity / 
Pa Problem-solving 
Ba Buying activity 
(Used also in combinations, as in | 
RMSa "research, manufacturing and Inte 
selling activity") W: 
* 
*C This organization has kindly furnished us 
with information expressly for the purposesof 
the Roster and therefore our report is likely 
to be more complete and accurate than otherwise 
might be the case. (C for Checking) Ket: 
*A This organization has placed an advertise- } 
ment in this issue of COMPUTERS AND AUTOMATION, 
For more information, see their advertisement. 
(A for Adyertisement) 
Mon: 
ROSTER 4. 
Automatic Electric Co., 1033 West Van Buren 
St., Chicago, Ill. / Haymarket 1-4300 / *€, 
*A | 
Automatic electrical systems, telephone 


equipment, relays, stepping switches, etc., 
for computing machinery companies and in- 
dependent telephone companies. Automatic 
control components. Ls(6000)  Le(1892) 
ICc RMSa 
Edmund C. Berkeley and Associates, 36 West ll 
St., New York 11, N.Y. / Algonquin 4 -7675/ 
and 815 Washington St., Newtonville 60, Mass 
Decatur 2-5455 or 2-3928 / *C 
Logical design, applications, marketing, 
etc., of automatic information-handling 
machinery. Publisher of "Computers and 
Automation". Small one-of-a-kind comput- Spr 
ers (Simon) and robots (Squee); more under ; 
construction. Courses, publications. Ss 
(8) Se (1948) De  RCMSa 
Fairbanks Associates, 248 Greenwich Ave.,Green- 
wich, Conn. / Greenwich 8-7155 / *C 
Consuliants in application and installation 
of electronic systems in clerical methods 
and procedures; evaluation of proposed 
savings; operations research. Ss(7) Se 
(1952) DIc RCPa 



























































lery 


a 


Federal Telephone and Radio Co., 100 Kingsley 





Road, Clifton, N.J. / Nutley 2-3600 / *A 
A division of IT6T. Vacuum tubes, seleni- 
um rectifiers, germanium diodes, contact 
protectors, coaxial cables, radio and te- 
lephone systems, and associated compo- 
nents. Ls(7000) Me(1941) ISCe RMSaPa 

Ferroxcube Corporation of America, 377 East 
Bridge St., Saugerties, N. Y. / Saugerties 
1000 / *A 

Ferrite core materials, including pot 
cores, cup cores, recording heads, and 
microminiature toroids with square hys- 
teresis loop. Magnadur permanent magnet 
materials. Ms(100) Se Ic RMSa 

Hughes Research and Development Laboratories, 
Hughes Aircraft Co., Culver City, Calif. *A 

Automatic data~handling systems. Indus- 
trial process control systems. Small, 
powerful, automatic electronic digital 
computer for airborne use. Fire control 
equipment. Aircraft control. Navigation 
systems. Ls Me DAc_ RMSa 

Intelligent Machines Research Corp., 134 South 
Wayne St., Arlington, Va. / Jackson 5-7226 / 
—, a 

Devices for reading characters on paper, 
etc. Pattern interpretation equipment. 
Sensing mechanisms. Digital computer el- 
ements. Ss(10) Se(1951) De RCMSa 

Ketay Manufacturing Co., 555 Broadway, New York 
12, N.Y.,and elsewhere / Digby 9-2717 / *A 

Automatic control systems; synchros, ser- 
vo motors, resolvers; magnetic, electron- 
ic, and resolver amplifiers. Electronic 
equipment. Servomechanisms, Ls (2000) 
Se (1943) CISc RMSa 

Monrobot Corp., Morris Plains, N.J./ Morristown 

4-7200 / *C, *A 
Monrobot automatic electronic digital com- 
puters. Subsidiary of Monroe Calculating 
Machine Co. Ss(32) Se(1952) Dc RMSa 

Raytheon Manufacturing Co., Waltham, Mass. / 

Waltham 5-5860 / *C, *A 
Electronic digital computer systems for 
scientific applications (RAYDAC) , and for 
general accounting and data-handling ap- 
plications. Tape-handling mechanisms , 
magnetic heads, magnetic shift registers, 
and other computer components and sub- 
systems. Computing service to analyze 
problems in applied mathematics, in en- 
gineering, and in industrial logistics by 
digital computer. Radar, fire control, 
microwave equipment, etc. Ls(20,000) 
Me (1925) DAc RMSa 

Sprague Electric Co., 377 Marshall St., North 

Adams, Mass. *A 
Capacitors: miniature, and low dielectric 
hysteresis loss, for computer applications. 
Standard capacitors; precision and power 
type resistors; pulse transformers; radio 
interference filters. Ls ?e Ic RMSa 


Sylvania Electric Co., Radio and Television 
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Div., 70 Forsyth St., Boston 15, Mass. / 

Kenmore 6-8900 / and elsewhere , PA 
Electronic digital computers using print- 
ed circuit techniques. Subassemblies of 
diodes and triodes. Computer components. 
Ls(2200 ; this division 190)  Le(1901; 
this division 1945) DAc RMSa 





Forum: JOURNAL OF THE ASSOCIATION 
FOR COMPUTING MACHINERY 


The Association for Computing Machinery, 
which now has permanent headquarters at 2 East 
63 St., New York 21, N. Y., is starting to pub- 
lish a quarterly scholarly journal. This 
journal will contain papers and also the DIG- 
ITAL COMPUTER NEWSLETTER, which the Office of 
Naval Research can no longer send free to per- 
sons not connected with the government or with 
government contractors. 


The first quarterly issue (January) of the 
JOURNAL OF THE ASSOCIATION FOR COMPUTING MACH- 
INERY, vol. 1 no. 1, is due to appear almost any 
day now. The chairman of the Editorial Board 
is Franz L. Alt, National Bureau of Standards, 
Washington 25, D. C., a former president of the 
Association for Computing Machinery, and present 
head of the National Applied Mathematics Lab- 
oratories. The other members of the Editorial 
Board are Richard F. Clippinger, Raytheon Man- 
ufacturing Co., Waltham 54, Mass.; Jay W. For- 
rester, Digital Computer Laboratory, Mass. Inst. 
of Technology, Cambridge 39, Mass.; and Richard 
W. Hamming, Bell Telephone Laboratories, Murray 
Hill, N. J. Authors may submit papers proposed 
for publication to any member of the Editorial 
Board; all papers will be refereed in the man- 
ner customary with scientific journals. 


The journal is sent free to members of the 
Association, but the annual dues have been rais- 
ed from $2 to $6 to provide about $4 per member 
for the journal. Communications about member- 
ship, dues, applications for membership, etc., 
should be addressed Association for Computing 
Machinery, 2 East 63 St., New York 21, N. Y. 
Other communications not relating to papers may 
be directed to any member of the executive com 
mittee of the Association: 


President: Samuel B. Williams, 117 Taylor 
St., Chevy Chase 15, Md. 

Vice-President: Alston S. Householder, Oak 
Ridge National Laboratory, 
P.0O.Box P, Oak Ridge, Tenn. 

Secretary: E. Bromberg, NYU Inst. of Math. 
Sci., 253 Greene St., New 
York 3, N. Y. 





We of COMPUTERS AND AUTOMATION wish THE 
JOURNAL OF THE ASSOCIATION FOR COMPUTING MACH- 
INERY all possible good fortune and success. 





SUBROUTINES: PREFABRICATED BLOCKS FOR BUILDING 


Margaret H. Harper, 


Remington Rand, 


Currently whenever a programmer start s 
to prepare a new problem for his computer, his 
only tools being pencil and paper and knowledge 
of his computer code, he is forced to dupli- 
cate the working methods of early settlers in 
America. When they started to build a house 
they had to cut down a tree to get a log, whit- 
tle each peg to fasten the logs together, and 
mold each chimney brick. The job of house 
building was expensive, considering the set- 
tler's time, and the house was an inferior 
product because the settler was forced to be 
a jack-of-all trades. As neighbors moved in, 
the settlers began to work together, and of 
course found that houses could be built more 
efficiently if each man specialized in one 
phase of the operation. The time has come 
when programmers are no longer isolated pion- 
eers, and when they need to learn to work to- 
gether to cut expense and improve the quality 
of their product. 


In programming, although each problem may 
be unique, it is compounded of quite standard 
building blocks. Sections of different prob- 
lems, corresponding to standard house-building 
components, may easily be recognized as simi- 
lar, and the programming for them may be called 
subroutines. Once identified, each subroutine 
can be worked over by a specialist to remove 
all inefficiencies in the coding, and general- 
ized to operate on many cases. Hereafter, this 
section of coding should never be recoded by 
any programmer unless his purpose is to improve 
it; given a file number and stored in a library 
in a form accessible to the computer, it becomes 
available for future use. 


Some progress has been made in the recog- 
nition of these subroutines, but the absence 
of a "compiler", a general routine for conpil- 
ing subroutines, has caused programmers to in- 
clude too much in a single subroutine thereby 
limiting its application. If a subroutine con- 
tains too many logical or mathematical steps, 
the chances of needing this same combination 
of steps again are as slim as the chances of 
winning the "daily double". Rather, each of 
the steps should be a separate subroutine. Al- 
so, the absence of a compiler has meant that 
subroutines have been coded to function only 
if placed in a fixed portion of the computer's 
storage or memory. So another programmer with 
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Philadelphia 


another problem has to change all the memory 
addresses before the subroutine can be incor- 
porated into his problem. This isn't proper 
work for a human programmer, because the com- 
puter can do it. A few programming specialists 
have already built "compiling" and "executive" 
routines which enable the computer to assemble 
routines and program itself. But if Russian 
can be translated into English (see "Language 
Translation" in COMPUTERS AND AUTOMATION, Feb- 
ruary, 1954), why not one computer code into 
another? Further development of these execu- 
tive routines, and the building up of large 
libraries of subroutines, will help all pro- 
grammers devote their time more usefully as 
specialists. 


A Static or Passive Subroutine is the mst 
obvious type, and therefore the first to be 
recognized by programmers. This is a section 
of coding with a fixed number of instructions 
which can become a part of the specific prob- 
lem routine as soon as the addresses are con- 
verted from relative form to the exact memory 
locations in which the program will be required 
to operate. For example, mathematical subrout- 
ines of floating-point form, for full machine 
range and accuracy, are currently of this type. 
A library of these subroutines coupled with 
some simple decision-making and generative in- 
put-output subroutines, will enable a computer 
installation to handle a large group of "one- 
time" engineering problems. But there does not 
seem to be much need for this type of subrout- 
ine in commercial problems. 


A Dynamic or Active Subroutine is a second 
type, more flexible than a passive subroutine 
It consists of a set of instructions which will 
become a part of the routine being assembled 
for the solution of the problem, plus othe r 
instructions executed at the time of compila- 
tion for the purpose of making the subroutine 
applicable to the known parameters of the part- 
icular problem. For example, the multipli- 
cation of two fixed decimal numbers can be ac- 
complished by this type of subroutine if the 
decimal point is known at the time of compil- 
ation. A tolerance value can be "plugged" 
into a square root subroutine if answers do not 
require full machine accuracy. In fact, par- 


ameters for less accuracy are considered a s 
parameters not of the function, 


but of the 





















subroutine. In general, this type of sub- 

routine should be constructed when only a few 
instructions, relative to the total number in 
the subroutine, need be changed in order to 
make the subroutine applicable to a whole 

class of problems. A material reduction in 

the size of the library can be accomplished ly 
the use of this type of subroutine. In addi- 
tion, greater speed of execution can be at- 
tained when we tell the subroutine ahead o f 

time what cases it will have to consider. The 
static subroutine which results will be short- 
er because of the cases omitted. 


A Generative Subroutine may seem to be - 
long to the dynamic class but differs in one 
important respect: it consists of instructions 
to be executed at the time of compilation for 
the purpose of creating or generating a sub- 
routine of the static type. If the number of 
instructions required in a subroutine is de- 
pendent upon the information entering it, as 
for example "transfer n words from A to B”, 
the generative technique is the most efficient. 
At the time of compilation the subroutine is 
told for example that n equals 7, and once given 
this information, the generative subroutine 
proceeds to generate the instructions necess- 
ary to produce the transfer. This technique 
has been used for generating subroutines to 
move items in and out of the computer, and to 
rearrange fields in an item as a part of input 
or output editing. We believe that as libraries 
of routines for the solution of commercia 1 
problems are enlarged, the most valuable sub- 
routines will be found to fall in the gener- 
ative category. 


The reason for the broader definition of 
a subroutine now becomes evident. The dynamic 
and generative subroutines are on a different 
plane from the static. The compiler no longer 
functions just as an assembly routine with 
address-modification abilities, but becomes a 
true executive routine. From time to time in 
the process of compiling a program in the com- 
puter the control of the computer is transfer- 
red from the executive routine to the dynamic 
subroutine. The subroutine proceeds to use 
the given information to produce a static sub- 
routine, and advise the compiler of the exact 
number of instructions in this new subroutine. 
Then, control is returned to the executive 
routine. The actual assembly of the instruc- 
tions for the problem solution becomes a minor 
job easily accomplished as the last step in 
the compilation process. 


Some computer enthusiasts have been rather 
critical of elaborate systems of rules and op- 
erations which have grown up in other indus- 
tries, and have spent a good deal of time 
trying to show that such systems are ineffic- 
ient and costly, because they have lost sight 
of goals, and have become bogged down in de- 
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tails. It is true that systems specialists 
must reanalyze what is actually being attempt- 
ed by these systems before a computer can as- 
sist to full extent in more efficient produc- 
tion. But if the activities of programming 

staffs of computer installations were in turn 
studied by a systems engineer, he would like- 
ly call current methods of program production 
inefficient and costly. Let us put our own 
house more in order before we become too crit- 


ical of disorder in other people's houses. 
e e 


Forum: AIRLETTER FROM ISRAEL 





From Yehoshua Bar-Hillel, 30 Abarbenel St., 
Jerusalem, Israel (formerly at the 
Research Laboratory of Electronics, 
Mass. Inst. of Technology) : 


Now that I have settled down in anew job 
and new apartment, it is time to renew old con- 
nections. ... I intend now to start propagat- 
ing the almost completely unknown ideas cent- 
ering around Cybernetics and Automata Theory. 
I shall start with a series of broadcasts and 
shall continue with regular lectures. For that 
purpose I should like to be as up to date as 
possible. I think that your journal is as good 
a way for that purpose as can be. I would 
therefore appreciate having all issues from 
September, 1953, sent over to me. I shallalso 
try to have the journal ordered by the Hebrew 
University Library, by the Technion Technolog- 
ical Institute, and by the Weizmann Institute, 
where interest in these topics is constantly 
growing. Incidentally, do you have any sub- 
scribers in Israel? 





From our letter in reply: 


--. Your order has been sent to youbysea 
mail ... I am sure that as yet we have noother 
subscribers in Israel. ... Do consider doing 
another article for us to publish. Possible 
subject: the problem of communication among 
persons interested in computing machinery here 
and there all over the world, including the 
Soviet world. ... Best of good luck and good 
wishes. 





We would suggest that Dr. Bar Hillel's 
request for information so that he may keep up 
to date be acted on by as many persons and or- 
ganizations as possible, and that he be puton 
appropriate mailing lists. A very large area 
of the field of computers and automation is un- 
classified from the military viewpoint, and a 
great deal of advantage can accrue from the 
"free interchange of information in the best 
scientific tradition", as the Constitution of 
the Association for Computing Machinery expres- 
ses it. 


We shall be glad to publish other requests 
by people to "stay informed". 
* 


* % 


ROSTER OF ORGANIZATIONS MAKING FERRITES 


(Information as of February 10, 1954) 


The purpose of this Roster is to report organ- 
izations (all that are known to us) that make 
ferrites. A ferrite for automatic computer 
purposes is generally a magnetic core shaped 
like a miniature doughnut; it is made of a 
ceramic material like clay, mixed with powder- 
ed magnetic particles, moulded, and baked; and 
it can be polarized north-south or south-north 
so as to store one unit of information in the 
memory of an automatic computer. The high- 
speed memory of the automatic computer Whirl- 
wind I at the Digital Computer Laboratory at 
Mass. Inst. of Technology used to be made of 
electrostatic storage tubes; but has now been 
replaced by a magnetic core assembly made of 
ferrites. 


Each Roster entry contains the name and address 

of the organization and telephone number if 

known. 

We shall be grateful for any additions or cor- 

rections that any reader is able to send us. 

Allen-Bradley Co., 136 West Greenfield Ave., 
Milwaukee 11, Wis. 


American Machine and Foundry Co., Electronics 
Division, 1085 Commonwealth Ave., Boston, Mass. 


Henry L. Crowley & Co., Inc., One Central Ave., 
West Orange, N. J. 


Ferricore, Inc., 15 School St., Yonkers, N.Y. 


Ferroxcube Corporation of America, 377 East 
Bridge St., Saugerties, N.Y./ Saugerties 1000, 


General Ceramics and Steatite Corp., Crows 
Mill Rd., Keasbey, N.J. / Valley 6-5100. 


Grayburne Corp., 4 Radford Pl., Yonkers, N.Y. 
Magnetic Core Corp., 2 Croton Ave. , Ossining, N.Y. 


Magnetic Metals Co., Hayes Ave. at 21st Street, 
Camden 1, N.J. / Woodlawn 4-7842. 


Mullard Overseas, Ltd., Century House, Shaftes- 
bury Ave., London, W.C.2, England. 


National Moldite Co., 1410 Chestnut St., Hill- 
side 5, N.J. 


W. J. Polydoroff & Associates, 927 15 St.N.W., 
Washington, D.C. 


Speer Carbon Co., Speer Resistor Div., St.Marys, 
Pa. 


Sprague Electric Co., 377 Marshall St., North 
Adams, Mass. 


Stackpole Carbon Co., Tannery St., St. Marys, 
Pa. 


United States Gasket Co., 611 North 10th St., 
Camden 1, N.J. 





TOWARDS MORE AUTOMATION 
(continued from page 7) 


BRADBURN, JAMES; "Mass Spectrometry for 
Automatic Process Control," Electrical 
Manufacturing, September, 1953, p. 112. 
AYRES, EUGENE: "An Automatic Chemical 
Plant,” Scientific American, September, 
1952, p. 82. 
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SYNCHROS 
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PRODUCES THE 
COMPLETE RANGE 

OF SIZES AND TYPES 
TABULATED ON THE 
FOLLOWING PAGES... 









TWO PHASE SERVO MOTORS 


Typical characteristics of some of the 





cul 




































































































*Denominator refers to control phase excitation 


MIN, TORQUE POWER PHASE RATED VOLTAGE EXCITATION 
FRAME AT STALL NO LOA AT STALL NO. OF OPERATING FIXED CONTROL PHASE 
TYPE SIZE MK MOD (IN OZ.) SPEED (MIN.) (WATTS) POLES FREQUENCY PHASE = SERIES PARALLEL 
K402350 10 .13 9600 1.5 4 400 18/18 * 
| _K402400 10 13 9600 5 4 400 18/18 * 
K402390 10 3 6200 2.7 6 400 26/26 * 
K402300 1 14 2 63 6200 3.5 6 400 15 5 57.5 
K402310 u 35 6200 6 400 50/26 * 
K402290 in 45 6200 3.5 6 400 U5 115 57.5 
K402380 15 1.45 3200 5.0 2 60 115 115 57.5 
K402470 15 1.3 1600 4 60 24/24 * 
K101600-6 15 7 0 ‘1.45 4800 8 400 U5 115 57.5 
K101650-5 15 7 2 1.45 4800 6.1 B 400 15 230 15 
K101660 15 7 1 1.45 4800 6.1 B 400 U5 15 57.5 
K402410 15 28 4800 6.1 400 40/50 ' 
K402420 15 .28 4800 400 26/50 * 
K402430 15 28 4800 400 50/26 * 
| _K402440 15 28 4800 § 400 42/42 ° 
|__K402150 15 1.3 6200 6.1 6 400 115/26 * 
|_K402550-1 18 8 0 2.35 4800 9.2 8 400 15 115 57.5 
K402550-2___18 8 1 2.35 4800 9.2 8 400 U5 115 57.5 
K402560 18 8 2 2.35 4800 9.2 8 400 115 282 141 
(1) 113EIY 23 75 3500 14.0 2 60.115 15 57.5 
(1) Also for 115 or 230 operation on control phase 


SYNCH. TRANSFC 
SYNGHE TRANSFE 


FRAME 
TYPE SIZE MK GE RATING 
|_(1) K101530 
 K101560 
11CT4a 
K101300 
(2) K402100 
K101750 
15CT4a 
K101800 
16CTB4a 
18CT4a 


18CTba 3 We er a 
19CTB4a 7 Vperdeg 
19CTBba 19 W per deg 
|HCT I V per deg 


23CT4 23 
23CT6 23 
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(1) High impedance unit 
(2) Feedback Resolver 
(3) Geared housing 








(4) For these Sweep Resolvers input impedance is not considered. 
Instead, inductance at 1000 c.p.s. is important. 
































Inductance at 1000 C.p.S 
D13320 D13610 
Rotor winding 17.7 Mh 27 Mh 
Main Stator winding 16.2 Mh | 24.6 Mh 
Feedback Stator winding | 16.2 Mh_| 24.6 Mh 








SYNCHRO RESOLVERS INPTORS 
TOTAL NULL ANGULAR 
VOLTAGE FRAME OF 
: INPUT DISTANCE MAXIMUM 
FRAME AT TEST TEST IMPEDANCE VOLTAGE BETWEEN ANGULAR OPERATING TYPE SIZE DUTY VORREQUENCY 
TYPE SIZE VOLTAGE VOLTAGE hms RATING NULL VOLTAGE ACCURACY FREQUENCY D11940 18 Goantinusus Ph 60 
K101580 10 200 MV 26/12 600 26/11.8 VAC 90° + 5° 30' 400 E11590 ay lneamitient Tha 60 
(1) K101590 10200 MV__—-26/12_~—=—«2500 26/11.8 VAC 90° + 5° 30° 400 £11600 | intermittent 7h. 60 
101D2A ih 60 MV__26 1400/70° 26/22 VAC 90° + 30° = 10" 400 
101D2C ih 60 MV__26 440/76° 26/11.8 VAC 90° + 15° + 10' 400 
D13640 u 30 MV __26 1510/71° 26/22 VAC 90° + 30' + 10' 400 
D13800 15 75 MV 50 —-2740/83° ~=S «50/50 VAC +£.3%, 500 ; 
(2) 105D2A___'15 30 MV__30_ 2730/80." 10/10 VAC. 90° + 5 £1, 400 (1) SERVO MOTOR, Size 10 Creve ° 
105D2Z 1540 MV 2% 900 26/26 VAC (90° + 20 £.12% 400 ; ‘ Sensitter, ¢ 
(2) D13610 1530 MV___24 (4) (4) 90° + 5° +27, 1000 (Test) (2) } teh = 10 Frome. 5 Series 
Di1960 1525 MV__26 585/81° 26711.8 VAC 90° + 5° 20° Spd 400 ential Transsnitter, Cocitrot Tress: 1750", 
K1014 15 200 MV §1970/75° 26/18 Single phase 40' or ai, 
50 | 274/28° 1/2 Single phase 40° 30 (3) pa MOTOR, Size 10 Frame, .°. ao 
Di3310 15 30MV 26 740780° 26/26 VAC 90° + 5° ~10% 400 : : 
2)_D13820 15 15MV 15 889/78° 26/26 VAC 90° + 5' +.10%, 400 (4) pire ee ." a eg 0, Been, | 
K101340___15 200 MV__26/12__440/75° 26/11.6 VAC 90° + 5° 20° Spd 400 former) 
(2) D13320 23. «30 MV __—24 (4) (4) 90° = 5° E27, 1000 (Test) : 
D13600 23 (3) 50 MV___50 7000 50/50 VAC__—-90° = 30° +5" 500 bs oe ee Mk 4, See oo 
D13650 23 30 MV__30 3200/85.7° 30/30 VAC 90° = 5° +.15%, 350 (6) SYNCHRO Size 15 Frame, 0.0.1 INCHRO 
O13350 cE OEY e 215/064" Td) sLSS a a & = - an (Transmitter, Receiver, Resolver, D ite | Fram 
ee 23 30 af % 3200/85, 85.7° 30/30 * = a =aikWA 350 ential Transmitter, Control Transforgransmitter, | 
23RS6 23 15 26/26 VA Pie 25’ +.1%, 60 . 
23RS6S_ 23.30: MV_24 480/78° 24/24 VAC. 90° = 5" +29), 60 C7) SERVO OR Oe 7, ee oe 
Di3440 23 90 MV__90 2700/73.8° 90/90 VAC 90° -+ 5 +.1%, 400 (8) ped tl Size 15 Frame, 0.0.ISINCHRO, | 
85/7 7) 0790 r+ 7 +. ~ _ 
al od Ae ; sal : tod il = 4 = “fo va (Transmitter, Receiver, Resolver, Diftansmitter 
pees 23 30 MV_ 24 a8" on We a +5 + 2% $0 ential Transmitter, Control Transtorptial Transm 
23 23. 60 MV 60 70° + 5° + 2%, 400 
23RS4A_23-60 MV 60 234/83° 90/90 VAC 90° = 6" += 2%, 400 (9 fico “rb = Richie ae “Ot 
23RS4B 23 20MV 26 550/86" 26/26 VAG 90° = 5° + 10%, 400 former} INCHRO 
23RS4C 23.30 MV ___60 3200/86° 90/90 VAC 9° + 5 + 10%, 400 10) LINEAR TYPE TROL TRAflansmitte 
2) 23RS4D 23-30 MV__60 3200/86° 90/90 VAC 90° + 5 + 10%, 400 sd FORMER, O.D. cor oe Dif 
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pave yroihyess RECEIVER 
ATING ACCURACY FRAME VOLTAGE OPERATING ERROR 
est RATING _ FREQUENCY _ MAX. ERROR TYPE SIZE FUNCTION MK MOD RATING FREQUENCY MAXIMUM 
1.8 VAC 400 24" SPD. K101540 10 Torque Receiver 26/11.8 VAC 400 1.5° 
30" SPD. K402020 15 Torque Receiver 115/18.2 VAC 400 15° 
|_K101430 15 Torque Receiver 26/11.8 VAC 400 ¢ 75° 
“ = 15TR4A 15 Torque Receiver 16 1 115/90 VAC 400 1,0° 
16 TRB4 % Torque Receiver 115790 VAC 400 1,0° 
400 18TR4A 18 Torque Receiver 15 1 115/90 VAC ~«400'~=~S~S«SCN™ 
0 TITRB4A 19 Torque Receiver 115/90 VAC 400 7.0° 
400 1F 1 Torque Receiver 8 8 115/90 VAC 60 1.5° 
| [per deg 400 23TR4 23 Torque Receiver 115/90 VAC 400 1.0° 
25 WV per deg 60 +8 23TR6 23 Torque Receiver 115/90 VAC 60 1.0° 
2 WV per deg 400 = 31TDR4 31 Torque Differential Rec. ‘19 1 90/90 VAC 400 48° 
27 WY per deg 60 +8 31TDR6S-1 31 Torque Differential Rec. 90/90 VAC 60 *1) 
per deg 60 s18° _ 31TDR6 31 Torque Differential Rec. 90/90 VAC 60 48° 
NV per deg 400 +6" 31TR4A 31 Torque Receiver _18 1 115/90 VAC 400 48° 
. a per deg 60 +6" 31TR6 31 Torque Receiver 22 0 115/90 VAC 60 48° 
(\) He *(1) 31TDR6S1—Pigtail Unit, Sensitivity 10° 
(2) la 
(3) Wi = 26/11.8 VAC 
] 
% 
<. > 
Es 
13 14 15 16 17 18 19 20 
InprORS SYNCHRO TRANSMITTERS 
MINIMUM MINIMU ELECTRICAL 
OFF NO LOAD STALL TORQUE RAME VOLTAGE OPERATING ACCURACY 
VOBREQUENCY SPEED (RPM) (OZ. IN) TYPE SIZE FUNCTION MK MOD RATING FREQUENCY MAX. ERROR 
3 Ph 60 3000 : K101500 ae Control Transmitter 26/11.8 VAC 400 24' Spd 
2 Ph 60 75 at 1 ot | K101550_ 10 Control Transmitter 26/11.8 VAC 400 24" Spd_ 
3 Pm = 60 3200 ah ee K101570 10 —__ Control Differential Trans. 11.8/11.8 VAC 400 7 Spd_ 
a 101B2J 10 Control Transmitter 26/11.8 VAC 400 20Spd 
11CX4a in) Control Transmitter 115/90 VAC 400 =H 
K101350 15 Control Differential Trans. alte __11,8/11.8 VAC 400 20° Spd 
0 Frame, #{NCHRO, Size 18 Frame, O.D. 1.750" K101400 15 Control Transmitter ; ~ 26/11.8 VAC 400 20° Spd 
ransmitter, Receiver, Differential K101420 15 Control Transmitter 26/11.8 VAC 400 20° Spd 
me, O.D, Pansmitter, Control Transformer) K101480 15 Control Differential Trans. 11.8/11.8 VAC 400 20° Spd 
‘esolver, BNDUCTION MOTOR, Size 18 Frame, 15TDX4a 15 Torque Differential Trans. 28 1 90/90 VAC 400 +10' 
ol Transforfp. | .750"', 3 Phase, 2 Pole T5CDX4a 15 Control Differential Trans. 33 1 90/90 VAC 400 +10° 
0 Frame, of or Mk 8, Size 18 Frame, 15CX4a 15 Control Transmitter 22 1 115/90 VAC 400 +12' 

D. 1.75” K101820 15 Control Differential Trans. 11.8/11.8 VAC 400 20° Spd 
ne, O.D, f NcHto, Size 19 Frame, O.D. 1.90"' | CXB4a 16 Control Transmitter 1 115/90 VAC 400 +12' 
Contrel — Receiver, Control Trans. | 18CDX4a 18 Control Differential Trans. vos 90/90 VAC 400 +o 

r ; 18TDX4a “18 Torque Differential Trans. 29 1 90/90 VAC 400 +10" 

ig POM IMOTOD Cis 0 tan lll Ol ‘ q as . “4 

Size II Fr . a MOTOR, Size 20 Frame, | 18CX4a 18 Control Transmitter 32 1 115/90 VAC 400 +8' 
s : . or 
Dl Rano, T 18CX6a 18 Control Transmitter 46 0 115/90 VAC 60 —- me 
Bee foe Oc io ee Pe 18CDX6 18 Control Differential Trans. 90/90 VAC 60 +10 
ol Transforftansmitter, Control yc er 19CXB4a 19 Control Transmitter 38 1 115/90 VAC 400 +8 
Size 15 FaNDUCTION MOTOR, Size | Frame M 1HG : 1 Torque Transmitter 14 8 115/90 VAC 60 +18' 
D.D. 2.250" : ’ 23CX4 23 Control Transmitter 115/90 VAC 400 % +8' 
ne, O.D. |. INCHRO, Size 23 Frame, O.D. 2.250" 23CX6 23 Control Transmitter 115/90 VAC 60 +8' 
tesolver, Di 8 ter, Receiver, Resolver, Differ- 23CDX4 23 Control Differential Trans. 90/90 VAC 400 +8" 
ol T | Transmitter, Control Transformer) 23CDX6 — 23 __Control Differential Trans. a 90/90 VAC 60 > | 
ne, O.D. |: RVO MOTOR, Size 23 Frame, O.D. 23TX4 23 Torque Transmitter 115/90 VAC 400 > ty 
Control 1250 23TX6 23 Torque Transmitter 115/90 VAC 60 +8' 
. YNCHRO, Size 31 Frame, O.D. 3.10" 23TDX4 23 Torque Differential Trans. 90/90 VAC 400 +8 
ROL TRAflansmitter, Receiver, Differential 23TDX6 23 Torque Differential Trans. 90/90 VAC 60 +8' 
ceiver, Differential Transmitter) 31TDX4 31 Torque Differential Trans. 36 0 90/90 VAC 400 +8' 
31TDX6 31 Torque Differential Trans. _ en Ee 90/90 VAC 60 +8 
31TX4a 31 Torque Transmitter 35 1 115/90 VAC 400 +8 
31TX6 31 Torque Transmitter 42 0 115/90 VAC 60 +8' 
s e 
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Skilled technicians performing one of dozens of tests on size 
23 Synchros. As design agent for Army Ordnance, Ketay 
designed all praseros: wal this size. 





In 1 
in 1 
a ee | ; the 
~<a | i io: 4 } rie: 
tute 
od oe 
Jones and Lamson optical comparator... one of hun- a 
dreds of different methods (many of them original gra 
developments) used to insure precision. Inc 
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Environmental test chamber can simulate altitudes up to 90,000 feet; produce tempera- Orr 
tures to minus 100°F and controlled humidity to 98 %. This chamber performs all environ- ink 
mental tests in accordance with MIL-E-5272. e 
0 
} pul 
EXPERIENCE * RESEARCH + PERFORMANCE = LEADERSHIP = 
} tit 
The final test of leadership is the ability to deliver. tion...Ketay has established this kind of leadership. ot! 
Ketay offers: Ketay‘s experience also includes: gyro components; wm 
Original research to meet highly specialized re- automatic control devices for fire control and missile a 
quirements and rigorous operating conditions; systems; computers and simulators; magnetic, resolver | 
Application of this research to the economical sisal synchro Sneiner; Penne inter-communication 
manvfacture of high-quality products; equipment; ship’s course, salinity and other remote | 
: indicators; and automatic control systems. 
Volume production to comply with stringent de- Pan jehfe | 
livery schedules. The Research and Development Division is staffed 
and equipped to participate in advanced studies dur- 
By providing a complete range of sizes and types... ing the design stage of applications involving Ketay | 
originality of design... facilities for volume produc- electro-mechanical devices. i 
SYNCHROS In 
SERVO MOTORS | gi 
RESOLVERS | Ja 
MAGNETIC AMPLIFIERS | ma 
CITORATS, CONIROL SYSTEMS ray’ CORPORATION i - 


Executive Offices 555 Broadway, New York 12, N. Y. 
Pacific Division, 12833 Simms Avenue, Hawthorne, California 
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Electronic Instrument Division * Research & Development Division 
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I. Note by the Editor 


In the section "Books and Other Publications" 
in this issue of "Computers and Automation", 
the full reference is given to three glossa- 
ries in existence, one published by the Insti- 
tute of Radio Engineers in March, 1951, one 
published by "Computers and Automation” in 
December, 1953, and one compiled by the Pro- 
gramming Research Section of Remington Rand, 
Inc., in February, 1954, called "Glossary of 
Computer Terminology”. 


II. Excerpt from "Editorial" in "Transactions 
of the IRE Professional Group on Electron- 
ic Computers", December, 1953, p. 1. The 
editorial board consists of W. Buchholz, 
Editor; J.H. Felker; and J.R. Weiner. Re- 
printed by permission of the I.R.E. 


As a result of a number of questions concern- 
ing computer terms and definitions, we have 
asked Nathaniel Rochester and Willis H. Ware 
to write a guest editorial for this issue. 

The authors, who have been active in this work 
for a number of years, are the chairmen of the 
two IRE Subcommittees which deal with computer 
terminology. To compile an industry-wide list 
of standard terms and definitions is a consi- 
derably tougher job than may appear at first 
sight, and the two subcommittees, in the east- 
ern and western parts of the country, are do- 
ing an excellent job to reconcile differences 
of opinion and usage. The result, a revision 
of the IRE standard list of computer terms 
published in March 1951, will appear in due 
course. In the meantime, we hope that the au- 
thors' comments will deter those whose impa- 
tience or inexperience in such work might 
otherwise lead them to attempt a hasty dupli- 
cation of effort. Publishing an inadequate 
list of terms would only confuse people who 
are new to the computer field. 


III. "Computer Definitions", (Guest EditoriaD, 
by Nathaniel Rochester and Willis H. Ware, 
Chairmen of Eastern and Western Definitions 
Subcommittee of the Electronic Computers 
Committee, from the "Transactions of the 
IRE Professional Group on Electronic Comput- 
ers", December, 1953, p. 2, Reprinted by per- 
mission of the I.R.E, 


In a rapidly changing field like computer en- 
gineering today, there is a rapid growth of 
language. One source of new terminology is the 
naming of newly invented devices. Even more 


new terms arise as laboratory slang gradually 
becomes acceptable for formal use. 


In only a 
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few years the language changes so much 
one would need an interpreter if he did 
keep up to date. 


This growth of language tends to produce con- 
fusion because inconsistent or even contradic- 
tory usages arise as local dialects. The same 
developments take place independently in dif- 
ferent laboratories and different names are 
used for similar things. This makes it dif- 
ficult to write a technical paper or a speci- 
fication so that everyone can understand it. 
Therefore, the IRE has technical committees 
which among other things, produce glossaries 
indicating conventional usage of terms. 
The first IRE glossary of computer terms was 
published in the March 1951 "Proceedings". 
This glossary was the result of committee 
work which began early in 1948. Most of the 
detailed work was done during the winter of 
1949-50 when the definitions subcommittee met 
once a month. During the latter part of 1950 
the work of the subcommittee was reviewed and 
approved, first by the Electronic Computers 
Committee and then by the Standards Committee. 


In the preparation of this glossary, there was 
no intention to dictate what language people 
should use. Instead the policy of other com- 
pilers of dictionaries was used. The intent 
was to record usage, considering both the ex- 
tent of usage and just who uses certain terms 
in certain ways. To illustrate the latter 
point, the term "ain't" does not appear in our 
copies of Webster and is considered poor even 
though many people use it frequently. The po- 
licy of recording usage appears to be the on- 
ly way to aid in eliminating dialects without 
stifling progress. 


There are also the problems of contradictory 
and erroneous usage. For an example of con- 
tradictory usage, consider "Flip-Flop" which 
in this country refers to a device with two 
stable states and in at least some parts of 
England refers to a device with one stable 
state. Sometimes erroneous usage arises when 
a person will start using a term in a certain 
way because he actually does not understand 
the phenomenon of which he speaks. Defini- 
tions subcommittees deal with these questions 
as individual problems to be settled usually 
by some compromise but sometimes by recogniz- 
ing only one side of the controversy. Fortu- 


“nately, there are not many such problems. 


Early in 1952 it was decided to revise the e- 
xisting glossary. Two subcommittees were ap- 
pointed to deal with the problem. One of these 
subcommittees meets in New York and the other 
meets in Los Angeles, so as to be able to re- 





cord the language on both sides of the mount- . 
ains. The two committees are working together 
to produce a single final glossary. 


In order to function as effectively as possible, 
the members of these committees were drawn from 
a variety of industrial, governmental and ac- 
ademic organizations. The first act of the 
committees was to write to all known English- 
speaking computer organizations, enclosing a 
copy of the printed standard and asking for 
comments. The results of this survey are being 
carefully considered as the final list devel- 
ops. The members of these committees do not 
act as agents of their own organizations to 
argue for their own terminology. Instead they 
cooperate as members of the committee, and seek 
to do a good job of lexicography. 


It is hoped that the submcommittee work will 

be complete by the spring of 1954 and that the 

new glossary can be published within a year of 

that time. People who have not participated 

in definitions work may be surprised that it 

takes so long. The basic reason is that it is 

nearly impossible for one individual to write 

a definition so well that a critical review 

by several others with differing backgrounds 
will not reveal some vital defect. Since no 

one person is familiar with enough different 

usages, the only safe procedure is group dis- 

cussion. For those who are impatient, we can 

only -say that there will not be too many really 
drastic revisions of the 1951 glossary. 


In closing, let us point out a knotty problem 
facing any definitions committee. It seems to 
be impossible to write any one definition of 
any one term which will be completely accept- 
able to everybody. You will read some defin- 
ition and feel that you would like it a little 
better if it were a little different. When 
you do, remember that there probably is some- 
one, whom you do not know, who would find that 
your little change would make the definition 
useless to him. The finished definition of the 
committee is phrased to meet, as nearly as pos- 
sible, the requirements of all known users. 


IV. From "Introduction" by Grace M. Hopper 
to "Glossary of Computer Terminology" 


This glossary is not considered to be complete, 
inviolate, or final. It has been developed 
with the UNIVAC in mind but every effort has 
been made to make it general. Its collection 
was inspired by the discussions at the Work- 
shops on Automatic Programming sponsored by the 
Bureau of the Census, the Office of the Air Comp- 
troller and Remington Rand, during 1953. 


The glossary borrows freely from all available 
printed material and every past conversation. 
Particular mention must be made of the "IRE 






GLOSS ARIES OF TERMS -- MORE DISCUSSION 


ee 


Standards of Electronic Computers: Definitions 
of Terms", and the "Glossary" published by 
“Computers and Automation". This Glossary 
has been assembled from the point of view of 
applications not that of engineering. 


The omission of two words now in common use 
will be immediately noticeable. The first, 
"program", and its derivative, is too easily 
confused with the terms of "linear programming’. 
In general, the word "routine" has been sub- 
stituted. The second, "memory" is one of the 
last remaining words of the "magic brain" 
class. The word "storage” is preferred. 


It is a UNIVAC vocabulary, although some at- 
tempt has been made to make it applicable to 
all computers. It remains however only abasic 
vocabulary. It is hoped that as various in- 
stallations continue the application of the 
UNIVAC, they will contribute from their exper- 
ience. Thus, a glossary useful in scientific, 
engineering, business, and industrial applica- 
tions will be developed. 


It is our earnest plea that we receive coments, 
both mild and violent, suggestions, and crit- 
icisms, as soon as possible. Thus, it might 
be possible to present this basic language at 
the next Workshop. Please send your sugges- 
tions to Dr. Grace M. Hopper, Programming Re- 
search Section, Remington Rand, Inc., 1624 
Locust St., Philadelphia 3, Pa. 


V. By E. C. Berkeley, Editor of "Computers 
and Automation” 


Question: Why does "Computers and Automation" 
publish all this controversial information about 
meanings of terms? 


Answer: We enjoy intelligent arguments. We 
think there is little as exciting and as ben- 
eficial as an argument in which able protagon- 
ists are exploring an important controversial 
subject, and in which the participants are ready 
to change their minds for good reasons, and will 
change their minds from time to time saying "Oh, 
I see:" Many of the tendencies in this coun- 
try today to "let George decide it" are dis- 
tressing to us. 


Question: Why does "Computers and Automation" 
publish a glossary instead of waiting for the 
IRE Subcommittees to put out a good one? 


Answer: First, presumably, the IRE Subcomit- 
tees are concerned only with the construction 
and engineering aspects of electronic comput- 
ers. Thus, (1) the application, programming, 
and other aspects of electronic computers, (2) 
all aspects of nonelectronic computers, and 
(3) all aspects of noncomputer machines that 
handle information, are presumably outside 
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their territory. If this is not true, then the 
IRE Subcommittees should certainly invite rep- 
resentatives from at least three more societies 
(and perhaps others) to join them: the Amer- 
ican Inst. of Electrical Engineers, the Asso- 
ciation for Computing Machinery, and some fully 
representative management society such as the 
Society for Advancement of Management. 


Second, we think many people interested in com- 
puters and automation are unwilling to wait 
still another year to an unspecified time for 
the information when the IRE Subcommittees can 
report. 


Third, we are convinced that for the committee 
to report only one meaning and to try tostand- 
ardize on that one meaning is in many cases 
wrong. What people need is what the dictionary 
supplies, reporting several different meanings 
if different meanings are in use. If a man 
in a laboratory in California uses "program- 
ming"in a paper, what will help the reader 
most is to know that he might be using the word 
in either one of two possible meanings, one in 
the sense of a certain mathematical or compu - 
tational procedure, "linear programming", and 
a second in the sense of giving instructions 
to a computer, "computer programming". As long 
as people are using the word "programming" in 
a second meaning, we keep an inquirer in dark- 
ness. if we leave out from the glossary the sec- 
ond meaning, or if we substitute in the gloss- 
ary another word (such as "routine" for program’ 
and leave the word out altogether. 


Question: Do you consider that a definition 
produced by a group of people is better than a 
definition produced by one person? 


Answer: This depends on what is produced. It 
is likely to be a better definition, provided 
that all the meanings that any member of the 
group knows are reported with comments on us- 
age. For example, the Webster dictionary to 
which we refer gives the following definition 
os “ada't”: 


Contraction of "are not"; used also in- 
discriminately for "am not, is not, has 
not, have not”. Dialect or Illiterate. 


It is legislating and not reporting when adis- 
liked word like "ain't" is omitted. 


We would suggest to the IRE Subcommittees that 
they write to Dr. Chester I. Barnhart, 14] Park- 
way Road, Bronxville, N. Y. He is editor of 
the best-seller Thorndike-Barnhart Comprehens- 
ive Desk Dictionary published by Doubleday and 
Co., and one of the best living experts on the 
making of dictionaries. They might ask himfor 
a copy of whatever suggestions and guidance he 
gives out to people who work with him on making 
definitions for dictionaries. 
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In addition, we would suggest to the IRE Sub- 
committees that they give some thought topre- 
paring a short thesaurus. For example: 


Set of instructions for a computer: pro- 
gram, sequence-controlled tape, routine, 
code, subroutine, subprogram, program 
deck, program tape, tape, plugboard; 
programming, taping; programmer, coder. 


Region where a computer stores information 

subject to call or reference: memory, stor 

age, store, registers, storage registers; 
Question: Do you consider that every poor or 
erroneous usage should be reported in a glos- 
sary? 


Answer: No, only when there is fair chance 
that an inquirer will see it and be puzzled 
by it. 


Question: Do you consider that good usage or 
preferred usages should not be marked? 


Answer: No. It seems to me that part of the 
duty of a committee can well be fulfilled by 
annotating terms with such epithets as "Pre- 


ferred Usage", "Poor Usage", etc. 
Question: The IRE Subcommittees say "it is hop- 


ed that the subcommittee work will be complete 
by the spring of 1954, and that the new glos- 
sary can be published within a year of that 
time ... For those who are impatient, we can 
only say that there will not be too many really 
drastic revisions of the 1951 glossary.” What 
do you think of that? 


Answer: Well, if there are not going to be 
"too many drastic revisions", why does it take 
them from 1951 to 1955 to do the job? 


Furthermore, if "the first act of the commit- 
tees"early in 1952 was to collect information, 
then it is now time to collect information all 
over again, because "in a rapidly changing 

field like computer engineering, there is a 

rapid growth of language." 


Question: Do you consider that "Computers and 
Automation” can define terms easily when the 

Subcommittees spend a lot of time and effort 
carefully working out the definition of terms? 


Answer: No. The definitions we have published 
can certainly be improved; we would much ap- 
preciate any comments, criticisms. or sugges- 
tions regarding these definitions. And there 
are many terms we don't know the meanings of. 


We could in fact publish a department for quer- 
ies in which we would list terms with tenta- 
tive or unknown definitions. For example, 


liere are a few terms appearing in the ‘Digital 









GLOSSARIES OF TERMS ~- MORE DISCUSSION 
Computer Newsletter for October 1953, which 
mystify us to some extent, and for which we 
would much like to know good definitions (0 r 
what the writer meant): 


leapfrog test 

relative addressing 

available machine time (we are certain 
that this is defined differently in 
different computer centers) 

external decimal-algebraic language 

post-mortem diagnosis 

packaged unit 

final control console (console with 
final controls? or control console 
that is final?) 


In conclusion, we shall be glad to help in any 
way open to us in working towards clear terms, 
and writing good definitions of terms as used. 
The objective is important. Of all people, 

"information engineers” ought to be able to 

turn out an objectively good and fast perform 
ance, not marred by self-congratulation over 
great delays and inadequate lexicography. 


We invite more discussion of the important and 
controversial subject of the meanings of terms 
and how to determine and publish t hese mean- 
ings —- glossaries. 





Forum: WESTERN ELECTRONICS SHOW 

The IRE Professional Group on Electronic 
Computers is sponsoring the technical sessions 
at the 1954 Western Electronics Show and Con- 
vention, August 25, 26 and 27, 1954, at the 
Ambassador Hotel, Los Angeles. 


From their announcement: 


"Technical and general survey papers 
are solicited, in both the analog and digital 
fields. To receive consideration, a 100 word 
abstract (& full paper if available) should 
reach M. Shiowitz, Computer Research Corp. , 
3348 West El Segundo Blvd., Hawthorne, Cali- 
fornia, before April 15, 1954. If you have 
subjects which you would like to have covered, 
please notify Mr. Shiowitz by the same date." 


* * & 


PUBLICATIONS 
P25: NUMBLES—NUMBER PUZZLES FOR 














NIMBLE MINDS.  feport. Contains 
collection of puzzles like: 
| TRY 
+THESE 
=TWVAS 
HAVE 
+ FUN 
* 48 8 
and TRAIN your 
+ WITS 
=ENTNS 
WYE = VIF 
In fact, you can also: 
90893 85202 44393 29081 
(Solve for the digits -- each letter 
stands for just one digit 0 to 9) ___ 





All are new numbles, additions, multiplications, 
etc.; some easy, some hard. Each with two messages, 
one open, one hidden. Hints for solution. Good 
exercises in logical reasoning..........0660- $1.00 


P14: CIRCUIT ALGEBRA~— INTRODUCTION. Report. Ex- 
plains simply a new algebra (Boolean algebra modi- 
fied to include time) that applies to on-off cir- 
cuits, using relays, electronic tubes, rectifiers, 
gates, flip-flops, delay lines, etc. Covers both 
static and sequential circuits. Applications to 
control, programming, and computing. Problems and 
solutions involving circuits.............00e: $1.90 


P16: SYMBOLIC LOGIC—TWENTY PROBLEMS AND SO- 
LUTIONS. Report. Contains some problems by Lewis 
Carroll and John Venn (out of print), and many 
other new problems. Guide to using symbolic logic 
a MICE ON CANON 6S a ss'0 4 leceicic'6 6 9 9 0 6:66, 0'0.0'0 6° $1.80 


Your money is returned at once if you are not sa- 
tisfied. You can see these for almost nothing - - 
why not take a look at them? Send request direct 

-- not through a dealer. (P.S. We also offer 19 

more publications, and 26 courses by mail.We have 

students in 46 states and territories, 12 foreign 
countries. Ask us for information. ) 


------- MAIL THIS COUPON -—- -— --- 


Edmund C. Berkeley and Associates, 
815 Washineton St., R81, Newtonville 60,Mass.) 
J 


1. Please send me publications circled: 


P14 P16 P25 
Returnable in 7 days for full refund if not sa- 
tisfactory. I enclose $............. in full 
payment (add 10¢ per item to cover cost of hand- 
ling and iciling.) 


2. Please send free announcement of [_} publica- 
tions and [_] courses. 


My name and address are attached. 





ares suai 
























Automatic Electronic Equipment for 


READING 


Printed or Typewritten Characters 
and converting them into coded electrical impulses 





INTELLIGENT MACHINES RESEARCH CORP. 
134 South Wayne St., Arlington, Va. JAckson 5-7226 


FERROXCUBE CORE MATERIALS ARE FINDING SUCCESSFUL APPLICATION 





IN MEMORY CIRCUITS REQUIRING RECTANGULAR HYSTERESIS LOOP 
TOROIDS, IN BLOCKING OSCILLATOR CIRCUITS, IN PULSE TRANSFORMERS, 
IN DELAY LINES AND IN RECORDING HEADS 


\ 


MAY WE SEND YOU APPLICATION DATA IN YOUR PARTICULAR FIELD OF INTEREST? 


FERROXCUBE CORPORATION OF AMERICA 


° A Joint Affiliate of Sprague Electric Co. and Philips Industries, Managed by Sprague e 
SAUGERTIES, NEW YORK 


In Canada: Rogers Majestic Electronics Limited, 11-19 Brentcliffe Road, Leaside, Toronto 17. 


BOOKS AND OTHER PUBLICATIONS 





(List 7: COMPUTERS AND AUTOMATION, vol. 3, no. 3, March, 1954) 





This is a list of books, articles, periodicals, and other publications which have a significant 


relation to computers and automation and which have come to our attention. 


We shall be glad to 


report other information in future lists, if a review copy is sent to us. The plan of each entry 
is: author or editor / title / publisher or issuer / date, publication process, number of pages, 


price or its equivalent / a few comments. 


If you write to a publisher or issuer, we would ap- 


preciate your mentioning the listing in COMPUTERS AND AUTOMATION. 


Berkeley, Edmund C., and Robert A. Jensen / 
Construction Plans for Simon / Edmund C. 
Berkeley and Associates, 36 West 11 St., New 
York 11, N.Y. / March 1952, photooffset, 35 
pp, $5.50 

Complete plans circuits, essential wiring 
diagrams, parts list, etc. for "Simon",a 
miniature relay mechanical brain for ed- 
ucational purposes. It handles numbers 
up to 255, and performs nine logical and 
mathematical operations. From these plans 
a second Simon in California, a third one 
in Kansas, and perhaps others have been 
constructed. 


Booth, Andrew D., and Kathleen H. V. Booth / 
Automatic Digital Calculators / Butterworths 
Scientific Publications, London, England; in 
the U. S., The Academy Press, 200 Varick St., 
New York, N.Y. / 1953, printed, 231 pp, $6 

A valuable and intensely interesting book 

by the heads of the Electronic Computa- 

tion Laboratory of Birkbeck College, Uni- 

versity of London, who have made a number 

of all-purpose electronic computers such 

as APEXC. The middle of the book gives 

plentiful details on how to construct an 

automatic electronic computer. The last 

chapter, "Some Applications of Computing 

Machines", discusses: x-ray crystal struc- 
ture analysis; mechanical translation; 

games; and machine learning and intelli- 
gence. 


Consolidated Engineering Corporation, staff of/ 
Electronic Digital Computer, System 36-101 / 
Consolidated Engineering Corporation, 300 No. 
Sierra Madre Villa, Pasadena 15, Calif. / 
June 1953, photooffset, 20 pp, free 

Description of the automatic digital com- 
puter Model 30-201 and associated equip- 
ment. 


Forbes, G. F. / Digital Differential Analyzers/ 
G. F. Forbes, 10117 Bartee Ave., Pacoima, 
Calif. / 1953, in four parts, dittoed, called 
Monographs 1, 2, 3 and 4, 140 pp, $4.25 

A full explanation of digital differential 
analyzers, and how to compute with them. 
Thorough, technical, mathematical, and 
well-written in a pleasing style; it is 





it is to be regretted that the ditto rep- 
roduction is sometimes hard to read. 


Hume, J.N.P. / "Input and Organization of Sub- 
routines for Ferut" in "Mathematical Tables 
and Other Aids to Computation”, January 195¥/ 
National Research Council, 2101 Constitution 
Ave., Washington, D.C. / 1954, printed, pp. 
30-35, issue $1.50 

Explains the "routine changing sequences" 
developed for Ferut, the Ferranti auto- 
matic digital computer at the University 
of Toronto, and illustrates them with a 
program for calculating a Fourier series. 


Jones, Chalmer E. / Computer Techniques in the 
Instrumentation Industries / Berkeley Divi- 
sion, Beckman Instruments Inc., 2200 Wright 
Ave., Richmond, Calif. / 1954, photooffset, 
5 pp, free 

Reprint of paper presented at the annual 
meeting of the Instrument Society of Amer- 
ica in-Chicago Sept. 1953. Deals with the 
use of an analog computer in design and 
control problems of instrumentation. The 
paper is technical and mathematical, but 
deals with basic concepts directly and 

clearly. 


Logistics. Research, Inc. / The ALWAC General 
Purpose Digital Computer / Logistics Research 
Inc., 141 South Pacific Ave., Redondo Beach, 
Calif. / 1953, printed, 13 pp, free 

General description, system of instructions, 
specifications, and block diagram of this 
automatic digital computer. 


Modern Industry, staff of / "Computer Progress: 
What it Means in Design, Control", in "Mod- 
ern Industry" for Dec. 15, 1952 / Magazines 
of Industry, Inc., 232 Madison Ave. , New York 
16, N.Y. / 1952, printed, 6 pp, cost? 

A second review by this magazine of the 
questions: "Have computers fulfilled their 
promise? Are they ready for use in your 
plant?” 


National Research Development Corp. and the Re- 
search Laboratories of Elliott Brothers 
(London) Ltd. / Elliott-NRDC Computer 401 
Mk 1 / National Research Development Corp., 

(continued on page 30) 
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TEARNANTN peciciom ereamic 
aieqeNim CAPACITORS 


F YOUR problem is one of circuit stability in precision 

oscillators or of close capacitance tolerances in electronic 
instrumentation, have you investigated the advantages of 
Sprague-Herlec Precision Ceramic Capacitors? 

These unique capacitors offer not only top capacitance 
and temperature stability but stability with applied voltage, 
uniform retrace characteristi¢s, and high “Q”. They are 
available in capacitance tolerances as close as +1% and 
temperature coefficient tolerances as close as +10 ppm/°C 
in regular production quantities. 

Mechanically, they are small in size, sealed against 
atmospheric humidity, and resistant to vibration and shock. 
Standard operating temperature range is from —55°C to 
185°. 

Sprague-Herlec Precision Ceramics are available in all 
standard temperature coefficients from P100 to N750, and 
can also be manufactured to any exact intermediate coeffi- 
cient required for balancing other circuit constants. When 
used in combination with Sprague Durameg* Accurate Wire- 
Wound Resistors, it is possible to achieve. stability hereto- 
Sprague, on request, will provide you with fore impracticable in mass-produced electronic equipment. 
complete application engineering service Sprague can furnish you either these R-C network compo- 
and assistance for optimum results in the nents or complete network subassemblies to meet your 
use of precision ceramic capacitors. tolerance requirements. 

For complete details on Sprague-Herlec Precision 
Ceramic Capacitors, write for) Engineering Bulletins 603-B 
and 607-A to Sprague Electric Co., 377 Marshall Street, 
North Adams, Mass. or Herlec* Corporation, Grafton, 
Wisconsin. 





*THE HERLEC CORP. IS A WHOLLY-OWNED SUBSIDIARY OF THE SPRAGUE ELECTRIC CO. 


WORLD'S LARGEST CAPACITOR MANUFACTURER 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS CABLE: SPREXINT 


* 


PATENTS 


Hans 


The following is a compilation of patents per- 
taining to computers and associated equipment 
from the Official Gazette of the United States 
Patent Office, dates of issue as indicated. 
Each entry consists of: patent number / in- 
ventor(s) / assignee / invention 


December 15, 1953: 2,662,689 / RW Gilbert, 
Montclair, N J / Weston Elect Instr Corp, 
Newark, N J / Integrating mechanism using 
odometer-type output 

2,662,692 / G Naday, Paris, France / Compagnie 
Generale de Telegraphie Sans Fil / Binary 
counter, reversible, using triodes 

2,662,704 / WL Huntington, Minneapolis, Minn/ 
Minneapolis Honeywell Regulator Co, Minne- 
apolis, Minn / Aircraft control apparatus 
(automatic pilot) 

2,662,705 / J W Anderson, Edina, and R R Chap- 
man, Minneapolis, Minn / Minneapolis Honey- 
well Regulator Co, Minneapolis, Minn / Air- 
craft control apparatus 

2,662,983 / B M Gordon, Phila, Pa / Eckert- 
Mauchly Computer Corp, Phila, Pa / Binary 








Schroeder, 
Milwaukee, Wisconsin 


December 22, 1953: 2,663,758 / D H Shepard, 
Falls Church, Va / Intelligent Machines Re- 
search Corp, Arlington, Va / Apparatus for 
recognizing and interpreting printed char- 
acters 

2,663,857 / AL Holcomb, Tarzana, Calif/ West- 
ern Electric Co, Inc, New York, N Y / Curve | 
follower. Output is in pulses, the voltage | 
of which is proportional to the height of 
the curve at a point 


= 


——_— 





December 29, 1953: 2,664,471 / D Richman, 
Flushing, N Y / Hazeltine Research, Inc, Chi- 
cago, Ill / Wide band DC amplifier 


January 5, 1954: 2,665,005 / H R Davidson, 
Easton, Pa / General Aniline and Film Corp, 
N Y / Mechanical analog computer to integrate 
tristimulus values of a sample of colored 
light 

2,665,068 / C R Williams, Hawthorne, Calif / 
Northrop Aircraft, Inc, Hawthorne, Calif / 
Reversible binary counter using cold-cathode 


ase TET. ag 









































i eee 4 gas tubes 
counter using a single gas tu (ngutinsied on aan 
co 
REPLY FORMS: Who's Who Entry; Reader's Inquir 
y y 
Paste label on envelope:{ Enclose form in evelope:] 
_— —_— ee ee ee a “eee ee ee eee eee ee ee ee ee ee ee ee ee ee eee eee ee eee eee ee ee oe 
= | IDENTIFICATION 
wd { 
Ps) Cc { Nome toleake prt): ..-..... ete ee ie 
, > > n poe Please 
mn PEGS R02 oe se os, Le men aie 2 POEM E Soo a 
ill in 
| *” 4 Z | ROPE COCHAUCITION ee CESS) Saree ere a ances Nata cstnne cnteoen 
| ee > Mm ( Ra FF 8 23 io Rai complete} 
| g g z of .) ee. 
| 2. si FS 
0 ' 
I 5 = nn Zw WHO'S WHO ENTRY FURM Year ot Birth?.......... 
2) < zm | MAIN INTERESTS: ( ) Sales ( ) Programming 
- ae ae a om { ( ) Design ( ) Electronics ( ) Other (specify): 
| g < a = a5 ai Be, Construction ( ) Mathematics ce stegesecsecct ct ee 
| « m x wo we | ( ) Applications ( ) Business 
| ° a m @o eg 
R ee aol zs > | College or last school? 
te A = a ly W Year of entering the computing machinery field 2. een eee eeeceeeeecenneeeeeeent 
= 3 z % om Occupation ?... (Enclose more 
| ow 
m e | L . : mocensens - ent 
0 < TR. am Information about yourself if you wish — it will help in your listing.) 
ies ; 
| v | { 
| 8 zy 2 |} READER'S INQUIRY FORM 
| > a8 Ox 
| = ae ee Fo | Please send me additional information on the following subjects for which | hoy 
2S : : 
} W 9 4s + me circled the CA number: 
! ‘rss Is 2 3 4 5 26-27 28 29. 515253 5455 7677 78-79 80 101 102103 104 105 126 127 12818 
! = oe “11 6 7 8 910 31 32 33 34.35 56 57 5859 60 81 82 83 84 85 106 107 108 109 110 131 132133 IM 
! < 0 J 1112 13 14 15 36 37 38 39 40 61 62 63 64 65 8 87 88.89 90 111 112 113 114 115 136 137 138 13914 
| é 3 16 17 18 19 20 41 42 43 44 45 66 67 68 69 70 91 92 93 94 95 116117 118119 120 141 142 143 1414 
| ¥ 21 22 23 24 25 (46 47 48 49 50 7172737475 96 97 98 99 100 121 122123124125 146 147 148 181 
ee ew cw ow es ow Ce aes a @> wnt ap sup. dew od aa Sen om um eoneu ee om as en ee es ee ee ee ee oe ee eee es ee ee ees ee me om oes on os OO 
- 28 - 








na 















Please 
fill in 


ompletel} 


ich | hay 


7 128 1291 
2. 133 13413 
7 138 13914 
(2 143 1446 
7 148 1491 




















se. Reavire 
guxiliary © 


Have you got the right factors in your forecast? 


DESIGN FOR DECISION 


explains new procedures for calculating the results of a decision and the 


best choice of action on any problem. 


Dr. Irwin D. J. Bross, statistical consultant at Cornell University Medical College 


Mathematical Engineering 


Analysis 
by Rufus Oldenburger 


Shows how problems from all branches of 
engineering may be expressed in inathe- 
matical terms :—what basic laws to use, how 
to make simplifying assumptions, what fac- 
tors to consider and which to neglect. $8.00 


r0- 
ables of Ke 15 


and its affiliated hospitals, explains here the principles and significance of the 
new statistical decision techniques. You will find these techniques strikingly 
effective in setting up statistical or research projects that will result in the most 
helpful and the most valuable answers to your problems. 


$4.25 


Are you using these helpful references? 


Direct Current Machines 


for Control Systems 
by A. Tustin 


An overall review of the principles of con- 
trol mechanisms and a comparison of the 
various types, both British and American, 
being manufactured today, showing their 
suitability for different kinds of control 
problems. $10.00 


At your bookstore or from 


She Macmillan Company 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
























A unique application of 


SELENIUM RECTIFIERS 
developed by 


Federal 


TO PUT AN END TO 
ARCING CONTACTS 


100 Kingsland Road 


- 29 - 


Defeat your “Arc Enemy” 


with 


CONTACT PROTECTORS 


Contact Protectors by Federal are a 
sure way to economy and longer life for 
relay contacts ... to eliminate circuit 
failure and interference caused by arc- 
ing. 

Now you can throw away your slide 
tule! . . . Select the Contact Protector 
for your application from Federal’s ex- 
tensive list. 

Designed for use in AC or DC cir- 
cuits ... small in size . . . with pigtail 
leads for easy mounting. For full infor- 
mation, write to Federal, Dept. F-122 


Federal Telephone and Radio Company 


SELENIUM-INTELIN DEPARTMENT 


Clifton, N. J. 









BOOKS AND OTHER PUBLICATIONS 


(continued from page 26) 


1 Tilney Street, London W.1, England / un- 

dated (probably 1953), printed, 11 pp, free 
General description, system of instructions, 
specifications, and illustrations of this 
experimental automatic computer. 


Newsweek Club and Educational Bureaus /"Robot 
Machines and Men; Is a New Age in the Mak- 
ing?" constituting the October 1953 issue of 
"Platform" / Newsweek, 152 West 42 St., New 
York 36, N.Y. / 1953, photooffset, 23 pp, 
25 cents 

An excellent, complete, up-to-date pres- 
entation of the arguments on several sides 
of the questions and topics: “Is a brave 
new world in the offing? How do the robot 
devices work? The shape of the future. 
Some practical barriers. What role for 
human beings?” 


Philbrick, George A., and Henry M. Paynter / 
"The Electronic Analog" in "Industrial Lab- 
oratories,” May, 1952 / G.A. Philbrick Re- 
searches, Inc., 230 Congress St., Boston, 
Mass. / 1952, reprinted, 5 pp, free 

A good description of high-speed general- 
purpose automatic electronic analog com- 
puters, with illustrations from Philbrick 
equipment. 


Reifler, Erwin / "Report on the First Confer- 
ence on Mechanical Translation," No. 5 in 
"Studies in Mechanical Translation" / issued 
by the Research Laboratory of Electronics, 
Mass. Inst. of Technology, Cambridge 39, Mass., 
although this is not stated on the report / 
1952, dittoed, 25 pp, limited distribution 

This report describes briefly how this 
conference, June 17-20, 1952, occurred, 
with the support of the Rockefeller Found- 
ation and with 18 leading investigators 
attending. It also gives the main ideas 
presented at the conference. Out of this 
conference sprang the IBM-Georgetown Un- 
iversity ey eg resulting in actual mach- 
ine translation of Russian to English in 
January, 1954 (see February COMPUTERS 
AND AUTOMATION) . 


IRE Professional Group on Electronic Compu- 
ters / "Transactions of the IRE Profession- 
al Group on Electronic Computers", December 
1953 / Institute of Radio Engineers, 1 East 
79 St., New York 21, N.Y. / Dec. 1953, 
printed, 38 pages (not counting blank pages), 
$3.75 (less to members) 

Contains four papers on electronic and 
mechanical construction gf computers 
and computer components; some discussion 
of glossaries; and 59 reviews of articles 
and books.. 





Institute of Radio Engineers, Standards Com- 
mittee, Electronic Computers Committee, 
Subcommittee on Definitions of Electronic 
Computer Terms, Robert Serrell, Chairman / 
Standards on Electronic Computers: Defini- 
tions of Terms, 1950 / Institute of Radio 
Engineers, 1 East 79 St., New York 21, N.Y. 
/ March 195I, printed, reprint from the 
“Proceedings of the I.R.E." for March 1951, 
8 pp, 75 cents 

Contains definitions of about 130 words 
and phrases. 


Berkeley, Edmund C. / Glossary of Terms in 
the Field of Computing Machinery, Cyberne- 
tics, and Automation / Edmund C. Berkeley 
and Associates, 36 West 11 St., New York 
11, N.Y. / photooffset, Dec. 1953, reprint- 
ed from three 1953 issues of Computers and 
Automation; 2 pp, 60 cents 

Contains definitions of about 200 words 
and phrases. 


Hopper, Grace M. / Glossary of Computer Ter- 
minology / Programming Research Section, 
Remington Rand, Inc. / 1624 Locust St., 
Philadelphia 3, Pa. / February 1954, typed, 
2I pp, limited distribution 

Contains definitions of about 150 words 
and phrases. 


Brooke, Russell J. / Applications of Computing 
Machines to the Problem of General Staffs 
in "The Research Engineer", April, 1953 / 
Engineering Experiment Station, Georgia In- 
stitute of Technology, Atlanta, Ga. / 

1953, printed, p. 5...(7 pp), cost? 
Discusses ways in which computing ma- 
chines can benefit general staffs in 
an army: paper-work handling; measure- 
ment of previously unmeasured factors 
such as morale; predictions of results 
of allocations of materiel and other 
kinds of decisions; etc. 

€ e ® 

PATENTS 
(continued from page 28) 

2,665,069 / L W Imm, Pacoima, Calif / Libra- 
scope, Inc, Burbank, Calif / Electro-mechan- 
ical equation-solving mechanism 





January 12, 1954: 2,665,845 / RL Trent, Far 
Hills, N J / Bell Tel Labs, Inc, New York, 
NY / Transistor trigger circuit for operat- 
ing relays 

2,665,846 / P Gilbert, Ferguson, Mo / Universal 
Match Co / Bi-quinary counter 

2,666,098 / J L Leonard, La Mesa, Calif /- / 
Vacuum tube amplifier for measuring signals 
having a large variation in level 

2,666,162 / D L Hollway, Gordon, New South Wales, 
and AM Thompson, Mosman, New South Wales, 
Australia / Commonwealth Scientific and In- 
dustrial Research Organization, East Melbourne, 
Victoria, Australia / Electronic counting 
device using a tube of special construction 
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Four-Stage 


REGISTER 


A compact, ruggedly 
built unit incorporating 
four-stages in one small 
package; pre-wired, 
tested and ready to insert 
into a computer system. 
Unique features include: © 
singlemagneticcoreand — 
single diode for each ~ 
binary digit of informa- 
tion, increased circuit 
stability, 10 to 1 ‘‘one- 
zero’ ratio, and multi- 
ple-stage connections. 
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OTHER BULLETINS 
Binary-Octal Calculator 
Magnetic Recording Heads 
Computing Services 
ors Hondling Mechanisms 

_. Write for Them 


MAGNETIC SHIFT 































PUBLICATIONS 
BRIEF — FILLED WITH INFORMATION —— CLEAR —— SCIENTIFIC 


COMPUTERS 


P6: CONSTRUCTING ELECTRIC BRAINS. Reprint of the 
series of thirteen articles by E. C. Berkeley and 
Robert A. Jensen published in "Radio Electronics", 
Oct. 1950 to Oct. 1951. Explains simply how an 
automatic computer is.constructed; how to make it 
add, subtract, multiply, divide, and solve prob - 
lems automatically, using relays or electronic 
tubes or other devices. Contains many examples 
Oe CARN 65s 50k 50s bop sdg bos dcceesecesuasPeeee 


ROBOTS 


Pl: CONSTRUCTION PLANS FOR SIMON, the Smallest 
Mechanical Brain. Complete plans, circuits, es- 
sential wiring diagrams, parts list, etc. Also 
recent changes, enabling Simon to handle numbers 
up to 225, and to perform nine mathematical and 
logical operations. Simon has been described in 
"Scientific American", Nov. 1950, and in "Radio 
Electronics", Oct. 1950, March and April, 1951. 
DECOM OGIT1ON, 1902. cocccccccocccces vovcepoed0 


gyre 


P3: CONSTRUCTION PLANS FOR SQUEE, the Robot 
Squirrel. Circuits, wiring diagrams, parts list, 
etc. Complete plans for constructing Squee , 
the Robot Squirrel, ‘described in "Newsweek", Aug- 
ust 27, 1951, and in "Radio Electronics", Dec. 
1951 and Feb. 1952. Squee rolls over the floor, 
picks up "nuts" in his "hands", takes them to his 
‘nest", there leaves them, and then goes hunting 
for more nuts. Second edition, 1952. ....$4.00 
Edmund C, Berkeley and Associates 

815 Washington St., R83, Newtonville 60, Mass. 


Please send me publications circled and gz 
your announcement of courses offered by mail: 
6 


Returnable in seven days for full refund if not 
satisfactory. I enclose §. in full pay- 
ment. (Add 10¢ per item to cover cost of hand- 
ling and mailing.) 

My name and address are attached 





ADVERTISING IN 


‘COMPUTERS AND AUTOMATION’ 





Memorandum from Edmund C. Berkeley and Associates 
Publishers of COMPUTERS AND AUTOMATION 
36 West 11 St., New York 11, N.Y. 


1. What is "COMPUTERS AND AUTOMATION"? It is 
a magazine published monthly, except June and 
August, containing articles and reference in- 
formation related to computing machinery, robots, 
automatic controllers, cybernetics, automation, 
etc. One important piece of reference inform- 
ation published is the "Roster of Organizations 
in the Field of Computers and Automation”. The 
basic subscription rate is $4.50 a year in the 
United States. Single copies are $1.25. The 
magazine was called THE COMPUTING MACHINE RY 
FIELD until the March, 1953, issue; prior to 
that issue, it was published less often than 
ten times a year. 


2. Who are the logical readers? The logical 
readers of COMPUTERS AND AUTOMATION are some 

4000 persons who are concerned with the field 
of computers and automation. Many people are 
entering this field all the time. These in- 
clude a great number of people who will make 

recommendations to their organizations about 

purchasing computing machinery, similar mach- 

inery, and components, and whose decisions 

may involve very substantial figures. We 

have been carefully gathering the names and 

addresses of these people for some time and 

believe we can reach them. The print order 

for the Marc h issue was 1700 copies. The 

paid subscriptions on February 10, 1953 were 

a little over 1100. The overrun is largely 

held for eventual sale as back copies. 


3. advertisin e OMPUTERS 
AND AUTOMATION take? The purpose of the 
magazine is to be factual and to the point. 
For this purpose the kind of advertising 
wanted is the kind that answers questions fac- 
tually. We recommend for the audience that 
we reach, that advertising be factual, useful, 
interesting, understandable, and new from 
issue to issue. We have had a number of 
comments expressing satisfaction with our style 
of advertising. 


4, What are the specifications and cost of ad- 
vertising? COMPUTERS AND AUTOMATION is pub- 


lished on pages 84" by 11" and produced by 

photooffset. The closing date for any issue 

is approximately the 10th of the month pre- 
ceding. If possible, the company advertising 
should produce final copy, which should be 
actual size and assembled, and may include 
typing, writing, line drawings, printing, 
screened halftones, etc. —- any copy that may 
be photoffset without further preparation. 


If inconvenient to produce this, we will take 
rough copy and arrange with the printer to 
prepare it; there will be small additional 
charges in this event. Display advertising 
will be sold in units of full pages (ad size 
7" by 10", basic rate $130), and half pages 
(basic rate $70); back cover, $250; inside 
front and back cover, $160. Classified ad- 
vertising will be sold by the word (40 cents 
a word), with a minimum of ten words. The 
following discounts will apply to display ad- 
vertising excluding cover space: 20% for a 
company with less than 50 employees and a pub- 
lisher of books; 40% for a company of less 
than 20 employees. 


5. Who are our advertisers? Our advertisers 
in recent issues have included the following 
companies, among others: 


Automatic Electric Co. 

Burroughs Corporation 

Computing Devices of Canada, Limited 
Consolidated Engineering Corp. 
Electronic Associates, Inc. 

Ferranti Electric Co. 

Ferroxcube Corp. of America 

General Ceramics and Steatite Corp. 
Hughés Research and Development Lab. 
Intelligent Machines Research Corp. 
International Business Machines Corp. 
Laboratory for Electronics 
Logistics Research, Inc. 

The Macmillan Co. 

Monrobot Corp. 

Monroe Calculating Machine Co. 
George A. Philbrick Researches, Inc. 
Potter Instrument Co. 

Raytheon Mfg. Co. 

Reeves Instrument Co. 

Remington Rand, Inc. 

Sprague Electric Co. 

Sylvania Electric Products, Inc. 
Telecomputing Corp. 
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How separate “homing” circuit is provided 
with one-coil operation 


Interrupter contact springs open coil circuit 
near the end of each armature operation— 
causing switch to step by self-interruption, or 
by “door buzzer” action. 

“Off-normal” contact springs close “homing” 
circuit on first step of wipers off home position 
and remain closed until home position is again 
reached. Thus, after the first step, a “homing” 
circuit is prepared, and the switch may be 
“homed” by simply energizing this circuit. 
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How to make a good product 
better...without increasing costs 


Design engineers everywhere are choosing Automatic Electric's 
Type 44 Miniature Stepping Switch to insure long service life— 
often reducing costs as they do so! In countless applications, this 
sturdy switch has operated for more than 200 million operations, 
with little or no adjustment. The one-coil design eliminates a 
separate release coil—a saving passed on to the user. 


And there are other reasons for such widespread approval: weight 
and space are saved; indirect drive design give smooth stepping and 
because there’s no wiper “double loading” there's no “galloping”; the 
unique driving mechanism permits extremely high operating speeds. 


Investigate Automatic Electrics Type 44 Switch for your control 
applications. Here’s the first compact, lightweight switch to provide 
10-, 20- or 30-point operations. Designed for any dc voltage up to 
110, or, with an associated rectifier, for 115 volts 60 cycle ac. For 
more details on this and other Automatic Electric stepping switches, 
write for helpful engineering specifications to: Automatic Electric 
Sales Corporation, 1033 West Van Buren Street, Chicago 7, Illinois. 
In Canada: Automatic Electric Sales (Canada) Ltd., Toronto. 
Offices in principal cities. 
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ADVERTISING INDEX — MARCH, 1954 


The purpose of COMPUTERS AND AUTOMATION is to be factual, useful, and understandable, 
For this purpose, the kind of advertising we desire to publish is the kind that answers 
questions, such as, What are your products? What are your services? And for each pro- 
duct, What is it called? What does it do? How well does it work? What are its main 
specifications? Adjectives that express opinion are not desired. We reserve the right 
not to accept advertising that does not meet our standards. 


Every advertisement in this issue, we believe, is factual and objective. For these 
reasons, we think that the advertising is likely to be worth reading. So far as weca 
tell, the statements made are reasonable, informative and worth considering. 

Following is the index to advertisements: 

Advertiser CA No. Subject 

Automatic Electric Co. 14 Relays 

Computers and Automation 15 Advertising; Reply Form 

Edmund C. Berkeley & Associates 26 Publications 


Federal Telephone and Radio Co. 16 Contact Protectors 


Ferroxcube Corp. of America 17 Magnetic Core Materials — 
Ferrites 


Hughes Aircraft 18 Positions in Computer Work 


Intelligent Machines Research Corp. 19 Electronic Reading of Printed 
Characters, etc. 


Ketay Manufacturing Corp. 20 Synchros, Servo Motors, 
Resolvers 


The Macmillan Co. 21 "Design for Decision" and 
Other Books 


Monrobot Corp. 22 Monrobot Computer 


Raytheon Manufacturing Co. 23 Magnetic Shift Register 


Sprague Electric Co. 24 Precision Capacitors; 
Boro-Carbon Resistors 


Sylvania Electric Products, Inc. 25 Computer Crystals and 
Transistors 


If you wish more information about any of the products or services mentioned in one 
or more of these advertisements, you may circle the appropriate CA No.'s on the Read- 
er's Inquiry Form (see page 28), and send that form to us -- we pay postage (see the 
instructions). We shall then forward your inquiries, and you will hear from the ad- 
vertisers direct. 














